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STANDARDISATION IN ELECTRIC. 
RAILWAY WORKING. 


AN important Conference, at which all the leading railway 
companies in the United Kingdom are said to be represented, 
has been meeting during the past three weeks at the Railway 
Clearing House, with a view to arriving at an arrangement 
which will ensure the adoption of a uniform system of 
“ electrification ” on all their lines, This fact alone is full 
of significance ; it clearly indicates that, notwithstanding 
the scornful attitude assumed by railway engineers ‘at, for 
instance, the Institution of Civil Engineers, when Messrs. 


Mordey and Jenkin’s paper was discussed, the irresistible - 


march of progress has compelled them to take into very 
serious consideration the possibility—nay, the prospect—of 
the future conversion of their railway systems to electrical 
operation, That in this matter not only suburban railways 
are concerned, but also main lines, is obvious—for were it 
otherwise, what advantage could possibly be gained by 
adopting precisely the same specifications for, say, the 
Liverpool—Southport line and the District Railway ? 
Unless these and other local systems are eventually to be 
connected electrically, so that free exchange of traffic can 
take place over them with the same rolling stock, the 
labours of the Conference are superfluous. It must be 
conceded, then, that the managers of our great railways 
are practically resigned to the coming upheaval of their 
long-established methods and traditions. 

But granted that electric railway traction is bound to 
come, sooner or later, can any useful object be served at 
the present time by such a conference as that in question ? The 
attempt to standardise implies that the thing to be cut-and- 
dried is at least well advanced towards the limits of improve- 
ment ; to make the attempt at any stage remote from this is 
to throttle progress, to deter invention. Who dare 
suggest, as a responsible engineer, acquainted with what has 
been and is being done in the application of electrical pro- 
pulsion to railway traffic in all lands—who will contend that 


anything even approaching agreement as to the best system ~ 


has yet been reached ? 

Precisely the contrary is the case. It may, indeed, be 
granted that for urban, suburban and interurban rail ways, there 
is a consensus of opinion in favour of the direct current low- 
pressure system, mainly on account of the shortness of these 


lines, the frequent stops, the impossibility of utilising high - 


pressures with safety in the populous districts traversed, and 
soon. But when the case of long-distance lines is considered, 
it is readily shown that low pressures are absolutely inadmis- 
sible. For instance, to deliver only 500 Kw. to the motors 
requires, at 500 volts, no less than 1,000 amperes ; even at 
750 volta, the current is 667 amperes, Not only must this 
large current, and even much larger currents, be collected at 
high speeds, but they must be transmitted from sub-stations, 


and the cost of conductors would be prohibitive. A 100-lb. 
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steel rail can carry 1,000 amperes for one mile only with a 
drop of over 40 volts, and this section is equivalent to 
1 sq. in. of copper! The drop in the rail return would 
also be excessive. Then again, direct current implies 
personal attendance in the sub-stations, the use of machinery 
in motion for conversion, &c. 

On the other hand, the trials which have been made and 
which are in progress in other countries, with a view to 
the adaptation of alternating currents to heavy traction, 
cannot be ignored. Already there is one railway operated by 
three-phase currents at a pressure of 3,000 volts, with over- 
head conductors, and another of similar type. working at 750 
volts, More than one system is committed to a serious trial of 
single-phase alternating current, again on the overhead con- 
ductor system. The leading electrical companies of Germany 
are carrying out experiments with three-phase current at 
10,000 volts, at speeds of 70 miles an hour and upwards. 
In every case the third rail has been ignored, for it is out of 
the question to apply a high voltage to conductors within 
easy reach ; indeed, we have grave doubts whether the third 
rail, charged to a pressure of 500 volts with direct current, 
ought to be employed on any but the most securely fenced-in 
lines, for it is well known that this pressure is capable of 
causing death under suitable conditions. 

The whole matter is in the experimental stage, and it is 
certain that, so far as long-distance railways are con- 
cerned, any decision which may be agreed upon by the Con- 


ference with a view to standardisation will be not only — 


absolutely ineffectual, but also directly harmful to the pro- 
gress of the industry, especially if any attempt is made to 
standardise in the direction of continuous-current and a 
third rail system. If suburban lines are alone in question, 
the case is different ; by all means let the systems be as far 
as possible brought into uniformity with one another, if 
there is even the remotest chance of their ever being linked 
together with mutual running powers. But we repeat that 
it is useless to impose a common standard for the third rail 
upon systems so widely separated as the Lancashire and 
Yorkshire, the North-Eastern, and the various railways in 


-the London district. 


In connection with this subject, it is interesting to note 
the statements recently published regarding the huge 
“ Decapod” of the Great Eastern Railway, which has been 
designed with a view to ascertaining whether it is possible 
to attain as good results with steam as with electric propul- 
sion in suburban traffic. We understand that in 30 seconds 
this leviathan can attain a speed of 30 miles per hour, or 
44 ft. per second, an improvement of 50 per cent. on the 
most powerful engines hitherto constructed in the Stratford 
works of the G.E.R. This, we take it, represents the very 
last word of the locomotive engineer in his efforts to stave off 
the impending doom of his ponderous protégé. No one can 
deny that the modern locomotive, as évolved in British 
workshops, is one of the most wonderful fruits of human 
ingenuity and skill; probably there is no other type of 
machine for the conversion of energy from one form to 


‘another upon which such an amount of brains and pains 


has been expended, except, perhaps, the ocean liner and 
the heavy gun. But the locomotive has its limits, and 
the acceleration obtained with the “ Decapod,” is apparently 
no more than 1°5 ft. per second per second. Now, 
on the Liverpool Overhead Railway, the fastest of its 
kind in existence, the acceleration obtained is 4:2 ft. per 
second per second in starting, and 4°7 in stopping. It is 
true that the trains consist of three coaches only; but 
these carry their own motors, and if longer trains are called 
for, the motive power will be increased in proportion. It is 


clear, therefore, that the locomotive is out of the running - 


with the electric motor in point of rapidity of acceleration, 


sane 


which is the prime essential for quick working when the 
stops are frequent." Whether other considerations will 
outweigh this, or not, must be left for the future to 
decide. 


DEATH AND ACCIDENTS BY 
INDUSTRIAL ELECTRIC CURRENTS. 


~ Dr. F. Barrenst, of the University of Geneva, in an able 


Report to the Congrés International d’Electrologie et de 
Radiologie Médicales, Berne, September Ist to. 6th, 1902, 
throws a great deal of new light on this difficult and 
important subject. x 

As he points out, the electric current has only become 
dangerous to life since it has been employed for industrial 
purposes. No case appears to be known of death being 
caused by the current of an induction coil. The difference 
between these two kinds of current is in intensity or 
strength. ‘The strength of the smallest industrial currents 
is very much greater than that of the largest induction coil, 
Consequently, to produce fatal effects, high tension alone is 
not sufficient, there must be also considerable strength of 
current. | 

D’Arsonval came to the conclusion that the immediate 
cause of death from electric shock was asphyxia. The 
electric current, according to his view, paralysed the nerve 


centres, and especially those that control respiration, with — 


the result of arresting the action of the breathing appa- 
ratus. Other investigators (such as Tatum, Oliver and 
Bolam) were of the opinion that death was due to a 
paralysis of the heart, the nervous system losing its 
functions on account of an arrest of the circulation. 
Tatum was inclined to the view that the arrest of the heart 
was brought about by the mechanical effect of a violent con- 
traction of the diaphragm. Oliver and Bolam simply stated 
the fact that the heart action was arrested, without attempt- 
ing any explanation. 


Dr. Battelli and Prof. Prevost began to investigate this 


subject in 1899, and their discoveries go far to reconcile 
the contradictory statements of previous investigators, by 
showing that under different conditions death by asphyxia 
and also by arrest of the action of the heart is possible. 


The Geneva experimenters investigated the effects of 


both alternating and continuous currents, and also of 
currents of high tension and of low tension. They 
showed that currents of high tension caused death in an 
entirely different manner from currents of low tension. 
Currents of high tension (alternating currents of 1,200 volts 
and more, one electrode being placed. on the head, and the 
other on the limbs) cause death by inhibition of the nerve 
centres. All animals are killed in the same way by currents of 


high tension, death taking place by arrest of the respiration, 


due to the inhibition of the nerve centre of respiration. 
The heart continues to beat with energy, and is only arrested 
by asphyxia. The arterial pressure is enormously increased, 
asa result of muscular tetanus of the whole body. In this 
case the animal, if it does not recover of itself, can in general 
be restored by artificial respiration. Currents of low 
tension (not exceeding 120 volts passing from the head to 
the feet), on the contrary, kill by producing paralysis of the 
heart. The nerve centres are very little affected, and the 
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animal continues to breathe for some time after death, 
These low-tension currents stop the heart action by causing 
irregular contractions, and thus destroying the rhythm of 
its movements. 

The hearts of all kinds of animals are not affected to the 
game extent by these.low-tension currents. Dogs are very 
easily affected, and do not recover ; full-grown guinea-pigs 
do sometimes recover, but: not always; rabbits recover in 
most cases, but not always; rats are affected only during 
the passage of the current, and recover immediately after it 
is interrupted. The susceptibility of the heart in man is 
supposed to resemble most closely that in the case of the 
dog, i.¢., arrest of the heart action is very easily produced 
and is permanent. 

Currents of high tension, as we have seen, do not paralyse 
the action of the heart; Battelli and Prevost have made 
the remarkable discovery that they are even capable of 
restoring the action of a heart that, has been arrestid by a 
low-tension current. Animals which would otherwise be 
irrevocably lost from paralysis of the heart, may thus be 
restored by the application of the high tension, especially if 
it is accompanied with the practice of artificial respiration. 
The application must, to be successful, be made not more 
than 15 to 20 seconds after the arrest of the heart’s action. 
If the time which has elapsed is longer than this, it is 
necessary to practice rhythmic compressions of the heart 
along with artificial respiration ; an application of the high 
tension current after this causes the heart to resume its 
beating. 

Continuous currents were found to cause death, in the 
same way as alternating currents, the difference being that to 
produce equal effects, the tension of the continuous currents 
required to be four to five times that of the alternating 
currents. 

Currents from batteries produce nearly the same effects as 
currents from dynamos. The inhibition of the nervous 
system produced by continuous currents is, other things 
being equal, much more pronounced than that produced by 
alternating currents. For example, a contact of one-tenth 


of a second with a continuous current will produce as great: 


an effect as a contact of three-quarters of a second with an 
alternating current. 

The frequency of alternating currents has an important 
relation to the minimum tension which is fatal to life. The 
most dangerous frequencies are from 30 to 150 periods, 
which are precisely the frequencies most common in 
industrial currents. Below 30, the minimum tension which 
is dangerous rises slightly, and above 150 the minimum 
dangerous tension rises very rapidly. A current of 150 
periods is able to kill a dog at a tension of 15 volts, while 
with a frequency of 1,700 periods, a tension of 400 volts is 
required. 

The nervous centres are little affected if the density of 
the current which traverses them is feeble. Hence the 
resistance of the path traversed by the current in passing 
through the body is a matter of great importance. The 
most dangerous path for the current is from one hand to 
the other, because the resistance of this path is low, and 
also because the current passes near the heart. It is a 
good rule for workmen and others handling live conductors 
to use one hand only, because the resistance from one hand 
to the feet is considerable, and the boots add very consider- 
ably to that resistance. - 

An important rule for rescuing a person in contact with 
a live conductor follows from these considerations. If it 
is found impossible to switch off the current, and if no insu- 
lating appliance is available to pull the victim away from 
the conductor, the best method of procedure is to push him 
off with the foot. Even if the current should pass from one 
foot to the other through the rescuer, the resistance of the 
path through the boots and the limbs is considerable, and 
the current does not pass near the heart or the nerve centres, 


80 that no serious injury need be anticipated. 


The report of Dr. Battelli deserves careful study both by 
physiologists and electrical engineers, and is the most 
important contribution that bas yet been made to our know- 
ledge of the lethal effects of electric currents. 


a THE case of “in re Blagraves Settled 
Estates,” which was heard in London 
last week, raises a peculiar question in 

relation to the right of a tenant for life of a settled 
estate, to have the cost of a lighting installation de- 
frayed out of capital moneys. It appeared that the 
applicant, who is the tenant for life of an estate in Berks, 
applied to a judge of the Chancery Division asking that the 
sum of £1,307 10s. 2d. might be allowed to him in respect 
of expenses of an installation including an engine and 
dynamo house. He claimed that an electric installation was 
an improvement within the meaning of Sec. 25 of the 
Settled Land Act, 1882, which defines improvements to be 
“the making or execution on, or in connection with, and for 


the benefit of settled land” of any of the works mentioned 


in the section, and any operation, . . . necessary or proper 
for carrying into effect any of those purposes, and for 
securing the full benefit of any of those works or purposes. 
Mr. Joyce held, as did Mr. Justice Buckley in a somewhat 
similar case (in ve Clarke (1902), 2 Ch. 327), that electric 
lighting plant was not an “improvement” for which 
expenditure out of capital moneys could’be allowed out of 
the Settled Land Acts. He did, however, allow the cost, of 
the engine and dynamo house, which stood at some little 
distance from the mansion. When the case came before the 


_ Court of Appeal on February 26th, their Lordships came to 


the same conclusion. Lord Justice Romer said, in the 
course of his judgment: ‘The appellant is obliged to admit 
that there is nothing in the Settled Land Acts dealing with 
lighting the mansion house, either with electricity or with 
gas, and he is obliged to bring his case, if he can do so 
under the Acts at all, within Sec. 13, Sub-Sec. 2, of the Act 
of 1890. As to that section, I think that when the Legis- 
lature spoke of ‘additions to or alterations in buildings,’ 
they referred to something in the nature of a building.” 
Lord Justice Cozens-Hardy, in concurring, said: “ It may 
be that it is desirable to extend the Acts so as to allow pro- 
vision to be mace for supplying gas or electric lighting to a 
mansion house, but that is a matter for the consideration of 
the Legislature, not of this Court.” The importance of 
this case becomes apparent when we remember that a large 
number of landed proprietors in England are in a position 
similar to that occupied by the plaintiff. So long as im- 
provements which are in their nature such as to enhance 
the permanent value of the property have to be made out of 
income, a tenant for life is naturally reluctant to embark 
upon them. If, however, the cost can be borne out of 
capital, that is to say, out of the estate of which successive 
tenants for life enjoy the income, the probability is that 
tenants for life will not hesitate so long. Inour view a 
lighting installation is a permanent improvement of the first 
importance, and we heartily concur in the suggestion thrown 
out by Lord Justice Cozens-Hardy. 


On Tuesday last we had the pleasure 

The of inspecting a sample of this much- 
talked of cell, and its component parts. 
We would say, “right here,” that the cell is a model of 
excellence in mechanical construction; being composed 
mainly of steel, it afforded the designers a rare op- 
portunity, of which they have availed themselves to the 
full. Our esteemed contributor, Mr. W. Hibbert, is 
dealing with the matter from an expert point of view 
elsewhere in our columns, and no one could be better 
qualified than he to do so, We may add that if all the 
claims advanced for this cell, or even a part of them, are 
fulfilled, we may look for most important results frem its 
introduction, 
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ENTROPY. 


By Pror. ROBERT H. SMITH. 


NoTWITHSTANDING the great importance of the idea of 
“entropy” in the recent history of science, it is clear that 
there is still a widespread doubt as to what exactly is meant 
by the term. In the beginnings of thermo-dynamics there 
were hesitations as to its physical significance, partly due to 
a variety of names having been given to the new idea rather 
prematurely before everybody interested had very definite 
conceptions of the idea itself. But all other names than 
“entropy ” have long since been abandoned, and, as to the 
thing itself, there seems no reason to suppose that any of the 
Masters, old or modern, have ever had different views either 
as to its proper use in thermo-dynamic science or as to the 
proper mode of calculating its value. Mistakes and incon- 
sistencies of expression, as also failures to recognise the more 
important practical aspects of the new science, there certainly 
have been in abundance. 

It is asked whether entropy is energy, or of a different 

physical nature. It is at least certain that the product of 
temperature and entropy is an energy per unit mass. Thus, 
if the physical dimensions of temperature were authentically 
and authoritatively determined, those of entropy could at 
once be deduced from them, seeing that those of energy per 
unit of mass are (velocity)? or L? T*. 
. [I cannot find in any book an attempt to state the dimen- 
sions of temperature. At first sight this may seem very 
strange, considering theelementary importance of temperature. 
But it must be remembered that in order to be able to measure 
a quantity and to fix a scale for its measurement, it is never 
necessary to have a knowledge of the dimensions of that 
quantity, or even to have a clear concept of its physical 
intimate nature. Temperature has actually been described 
as a length upon a thermometer scale. It has been defined 
as proportional to the volume of dry air at atmospheric 
pressure. Rankine and others define it as proportional to 
the pv of dryair. Again Rankine, separating what he called 
“actual” heat from the potential energy of internal mole- 
cular forces, says that the “scale of temperature is to be so 
graduated ” “that each degree shall correspond to an equal 
increment of actual heat.” ‘ Correspondence” means tke 
same as “proportionallity”’ and none of these definitions 
all of them, as we now know, giving consistent and almost 
identical scales, authorise us to say that temperature is 
of the same physical kind — that is, has the same 
physical dimensions, as the thing to which its measure 
is made proportional. The kinetic theory of gases shows 
that the temperature of a gas is proportional to the 
translatory kinetic energy of a single molecule of the gas. 
This comes nearer than any other to the proposition that 
temperature is an amount of energy, because this kinetic 
theory does not discover any other physical quality of the 
gas, beyond this erergy of a molecule, which is influential 
in determining the thermometric or purely thermal properties 
of the gas ; but it does not absolutely necessitate our taking 
the dimensions of temperature the same as those of energy. 
In any case, note that it is not energy per unit mass: it is 
energy itself—energy of a single molecule, or energy of a 
certain kind per unit mass divided by the number of mole- 
cules per unit mass. 

If temperature be energy, then the mass integral of entropy 
is a pure number—that is, of no physical dimensions, while, 
in the usual use of the word, entropy is a pure number divided 
by unit mass—that is, the of gism. It 
is incorrect to speak of the entropy per unit of mass. The 
quantity or measure of the entropy of two equal similar 
masses in the same thermal condition is not double ; it is the 
same as that of each of them. The entropies of several 
masses cannot be added together as a physical sum. In the 
same way the two equal teniperatures of two masses in 
thermal equilibrium do not add up to a double temperature ; 
although each of them may bean absolute quantity of energy, 
the temperature of the two is the same as that of each, and 
the temperature of a group of masses at various temperatures 
is not the sum, but is an average of the temperatures of the 
members of the group. In the same way the ;velocity of a 


group of, say, three masses moving side by side js not treble 


the velccity, but is the same as that of each of the three — 


masses, Of course, the numerical measures of the tem- 
peratures, as also those of the entropies, of the members 
of a group can be added arithmetically, and thermal and 
other interactions within the group may change that 
arithmetic sum. Thus if heat be conducted between 
two bodies of different temperatures, it is only in special 
cases that the sum of the two temperatures is the same 
before and after the conduction: it may be less or greater, 
If heat conduction takes place between two masses, it 
has often been said that the sum of the two entropies is 
necessarily raised. That is an error. The error is due to 
our attention being too much fixed upon unit-mass diagrams, 
If m, ¢, and m, ¢, be the masses and temperatures of the two 
bodies, and Q heat be conducted from 1 to 2, the heat con- 


ducted out-of 1 per unit mass is Ea , and its entropy is 
lowered by =e while the entropy of 2 is similarly 
1 


raised by mary By neglecting to remember that the heat 


| may (and practically always does) pass between bodies of 


different weights, and thus omitting the factors m, and m,, 
or considering them equal, it has been concluded that 
because ¢, > é:, the lowering of the one entropy is necessarily 
less than the raising of the other. This proposition applies 
correctly to the mass-integrals of the entropies, that (is, 
(1% + $2 m;) is necessarily greater after than before the 
conduction. But ¢ m is not g: it is not entropy any more 
than ¢ m is temperature or than momemtum v m is velocity v. 
(¢1 + 3) may be less, or the same, or greater, after than 
before the conduction ; just as (/; + /,) may be less, equal 
or greater, 

This correction is quite independent of how we divide up 
the dimensions 1? t~? between temperature and entropy. It 
stands so long as @ is considered characteristic of a physical 
condition, and not as a quantity proportional to the quantity 
of substance throughout which that physical condition 
reigns. 

If temperature be taken as a pure number, ¢.g., the ratio 
between two values of pv, or the ratio between two 
quantities of “actual” heat per unit mass, or the ratio 
between the squares of two molecular velocities, then ¢ 
would need to be considered as the square of a velocity and 
the mass-entropy integral » m as kinetic or other form of 
energy. Seeing that the integral ¢ m of a group is increased 
by the thermal conduction within that group, we would then 
admit that this increase is counterbalanced by an equal 
decrease of some other form of internal energy. We know, 
however, that temperature is something physical: it ought 
to have pbysical dimensions. 

Passages in many books, Rankine’s, John Perry’s and 
others, suggest that ¢ isa pure ratio, These occur in calcu- 
lating the entropy of water, where ¢ is written equal (with a 
small additive correction) to the logarithm of the ratio of 
two temperatures. This arises, however, from omitting from 
the expression the specific heat of water, which is a real 
factor of it but is numerically unity in the ordinary measure- 
ment of specific heats. For other substances, all these books 
multiply the logarithm by the appropriate specific heat. 

If temperature were defined as the square of a velocity, 
then ¢ would become a pure number. To define temperature 
as in pure numerical ratio to the velocity square of thé 
individual molecule will, however, not fit in with moderm 
thermo-dynamic theory of molecular constitution. 

The dimension m~ given to » on the assumption thal 
temperature has a pure numerical ratio to the energy of & 
certain kind possessed by the individual molecule makes it 
somewhat difficult to form an elementary mental concept of 
the physical nature of entropy ; but there are many other 
useful quantities, especially ne electric and magneti¢ 
units, that are in similar plight. The a however, 8 
not impracticably difficult. For instance, the number of 
individual molecules per unit mass is a precisely similat 
chemical concept, also with mw! as physical dimension, whi¢ 
is not difficult. Rankine’s definition of entropy suggests the 
number of units-of actual energy per unit of mass atl 
of temperature above the -absolute zero of temperature, of 
the excess of the number ab ¢ + 1° over those at ¢ in the 
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same entropic condition. This is a pure number of units, 
not the quantity of energy itself, just as the number of 
molecules is a pure number and not a mass. 

It certainly seems high time that some congress or com- 
mittee of Masters should legislate on-this subject, and give 
us an authoritative definition of the quantities Temperature 
and Entropy. Prof. Perry wishes us to learn to understand 
them by working many numerical and graphic exercises 
involving their measurement. By this process we become 
familiar with them certainly ; but I protest that a lifetime 
spent wholly in such practice would yer se bring us no nearer 
to understanding their essential natures, because an accurate 
measuring scale can be arranged for any and every physical 
quantity even while we are still wholly ignorant of the inti- 
mate nature of that quantity ; and, moreover, many different 
measuring scales may be arranged for the same quantity, all 
perfectly proper so’ long as they refer it to only such other 
kinds of things as vary in consistent proportionality. 

It should be remembered that when we substituted for the 
old air-thermometer measurement of temperature its newer 
thermo-dynamic measurement, we ordained that the degrees 
of the new scale should be set out so that each additional 
degree should correspond with an equal addition to the. 
quantity of heat conduction required to pass the same por- 
‘tion of substance between a given pair of adiabatics ; that is, 


the new definition wast = —°- . The fact that this 


$1 92 

definition gives the same scale for all substances and for all 
pairs of adiabatics is the second law of thermo-dynamics. 
This law was taken for granted in ordaining the new scale, 
just as very long ago it was taken for granted that equal 
increments-of volume at constant pressure would give a uni- 
versally consistent scale. The new scale should more cor- 
rectly.found its unit upon the increase of heat conduction 
with increase of temperature required between a standard 
pair of adiabatics for a standard substance at standard 
density and standard temperature. 

Passing now to the use that has been made of the idea of 
entropy, it cannot be denied that vague and incorrect 
popular ideas have some title to be excused on account of 
frequent inaccurate language used by the Masters. Even 
Clerk Maxwell, our most accurate and careful writer on 
physics, has in passages written of the temperature of the 
“source of heat,” when he really means that of the body 
receiving heat from this source. There is a necessary dif- 
ference between the two, because heat is conducted only 
because of the difference. 

These errors of language quite certainly arose from the 
concentration of attention upon what is called the “Carnot 
perfect reversible” cycle. Concentration of attention on 
this cycle was necessary for the establishment of the 
second law of thermo-dynamics by the mathematical 
method adopted for this purpose. This purpose was 
of immense theoretical, scientific, and therefore practical, 
importance, and to attain it was worth all the concentration 
of thought that a generation of Masters could afford. _ But 


_ sit was a purely theoretic purpose—none the less valuable in 


its attainment—and to continue to concentrate attention 
upon the Carnot cycle after this theoretical object had been 
achieved, and for engineers to imitate the Masters in thinking, 
talking, writing, teaching and vainly endeavouring to prac- 
tice, nothing else than the Carnot cycle has been, in my 
Opinion, the most gigantic and disastrous insanity ever 
indulged in by any body of educated men. Even as tle 
purest of theory, the Carnot cycle reasoning is objectionable, 
and the objections to it have often been recognised. It 
assumes both mechanical and thermal reversibilities. Not 
only has neither of these ever been seen in Nature, but they 
are both theoretically completely impossible. I have my 
own way, the result of many years’ labour, of trying to over- 
come these theoretical difficulties, but there is here no space 
to describe it, and it is needless for our present theme. The 
main point to recognise is that, although Carnot’s reversi- 
bility can theoretically be approximated to, and this theoretic 
possibility of approximation has been sufficient to convince 
the scientific world of the truth of the second thermo- 
dynamic law ; still, this approximation necessitates approach 
to infinite slowness of operation. It requires an infinitely 
Small operative difference of temperature, and therefore an 
infinity of time to conduct even a single unit of heat from 


the fire to the water in the boiler, and it also requires an 
infinitely slow piston motion in order to avoid a finite 
measureable pressure gradient, Fancy offering this as the 
summum bonum of “perfect efficiency” to a busy hard- 
working profession anxious to reap rapid profits—whose very 
raison d'étre is to increase the rapidity of turnover and 
production—whose one great object is to find safe and 
economic means of increasing piston speed by 10 or 5 or 
even 2 percent! The holding up of the Carnot reversible 
cycles as a model of perfection towards which to strive as we 
strive towards the Higher Life, if it is not proof of stark 
insanity, is, at least, absolute proof of complete misunder- 
standing of Carnct’s life-work. There is much to be said for 
the Buddhist’s striving after Nirvana, the condition of virtuous 
universal and everlasting Do-Nothing, but it is unsuitable 
for adoption as the golden rule of modern European and 
American industrial activity. The Carnot rule of perfection 
would not even be “Do little, but do it well”—it 
would be “Do not allow any heat at all to be con- 
ducted, and wait till four times as much heat as you 
want to convert into mechanical energy has been con- 
ducted ; then wait again until three times this quantity 
of heat has been conducted.” I fear we would earn 
poor wages on this system. The general spirit might be 
acceptable to the Bricklayers’ Trades Union, but we would 
not feel grateful to the professors for teaching it to the 
Amalgamated Society of Engineers. 

The real pra>tical problem is, of course, to find what product 
of decreasing “ thermo-dynamic efficiency” and increasing 
speed of heat conduction and piston speed (corresponding to 
increasing temperatare difference, or temperature gradient, 
and increasing pressure gradient) gives maximum hourly 
commercial profit. And, in solving this problem, one factor 
of great importance is that a very slow speed of heat con- 
duction defeats its own direct object by reason of the large 
dissipative losses that accompany it, and at a low limit of 
approach towards the Carnot “ perfection” so completely 
mask the gain as to leave no residue of heat to be converted 
mechanically. 

But another marvellous and really comic misconception is 
that the indicator diagram, made up of two isothermals and 
two adiabatics, is par excellence the reversible, and, therefore, 
the “ perfect,” indicator diagram. But a theoretical ap- 
proach to “ reversability ” is not one whit less easy, nor less 
impossible, to arrange for any other shape of diagram. 
Carnot really chose this particular ideal diagram to reason 
about simply and solely because it was the simplest and 
therefore the quickest to think about, just for the same 


reason that Euclid begins with triangles and rectangles - 


rather than with pentagons, heptagons and ellipses. He 
used it for the purpose of a mathematical demonstration ; 
he had to write out this demonstration in order to convince 
himself and others, and in order to spend as little time and 


~ trouble in writing it out, and to force others to spend as 
little time as may be in reading what he wrote, he naturally - 


chose the simplest ideal case. 
Hé did not reckon upon the infinite waste of time in- 
curred after hig death in writing innumerable imitative 


volumes to prove what he never dreamt of proving, and _ 


in puzzling out the answer to the question, “Is there any 
common sense at all in these innumerable writings?” Of 
course, if you have only one “ source of heat” at one only 
temperature, and only one “sink for heat” also at one only 
temperature ; and if you insist on waiting an indefinite time 
to get all your heat to pass conductively without any 
temperature difference to drive it, then you must be content 
to work conductively (and patiently) along these two iso- 
thermals (particularly long ones in point of time), and to 
pass between them non-conductively; but it is only under 
these conditions that there is any merit in sticking exclu- 
sively to two isothermals and two adiabatics. 

_If we would only recognise that the Carnot-cycle reversi- 
bility and “perfection” were pure ideals imagined and 
invented solely for the purpose, not of discovering, but of 
mathematically demonstrating a great law of Nature; that 
the work of discovering and proving such laws must be left 
to the great masters; that our work and daty as engineers 
is totally different; and particularly that in our engineer- 
ing work we have nothing whatever to do with closed 
cycles and have not to wait 
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plishment of -physical impossibilities; then, indeed, we 
would cease from troubling, and would cheerfully set 
ourselves to our own proper work, which is to utilise heat and 
other forms of energy under the guidance of the first and 
second and many other thermo-dynamic laws, to the greatest 


possible human profit under the distinctively human limita- 


tions of time—we must earn our bread daily—, of volume 
—we must make our engines of small bulk, because there is 
little space left to live in, and rents are getting high—, of 
pressure—our materials twist and break, and the manu- 
facturers charge us a lot for making them stronger—, of 
temperature, because our packings get burnt, and our valves 
and pistons leak when they get too hot—of capital outlay, 
because capital is getting concentrated, and the capitalists 
won’t pay us good fees, nor the artizans good wages if the 
prime costs of their machinery become excessive—of temper 
because everybody nowadays tries to cheat everybody else, 
and this leads to exchange and generation of heat which is 
not isentropic or otherwise economical—and, lastly, of fuel 
consumption, because we are afraid that some thousands of 
years hence the ratio of fuel production to population will 
begin to decrease instead of increasing as it is at present. 
We would then begin to utilise, for the first time, our 
knowledge of the second thermo-dynamic law, and of the 
scientific measuring device, entropy, by making the most 
economic possible uses of temperature gradients and tempe- 
rature differences. We would see that Schmidt’s plan of 
conducting heat to steam to raise it to a high temperature, 
and tlien immediately conducting heat away from it to pull 
its temperature down again is a silly plan; we would begin 
to suspect that to cram our furnace and piston engine and 
condenser all together into one metal tube, as we do in our 
gas engines, is a proceeding requiring many compensating 
advantages to justify its apparent imbecility ; we would seek to 


learn what are the really best temperature differences between — 


furnace and boiler water; we would recognise that, while the 
furnace - and - boiler and the condenser are real thermo- 
dynamic engines, what we call a steam engine is not a heat 
engine at all, but a purely dynamic mechanism, hindered in 
its efforts towards efficiency by its bad thermal propensities ; 
we would give up muddling the brains of our pupils 
by compelling them to think of engine indicator diagrarrs as 
closed cycles, which all of them, except the dunces, know 
they are not ; we would teach them instead that the avail- 
able mechanical power in a portion of substance in any 


- thermal condition is its adiabatic resilience in that condi- 


tion, and would bid them find out how and in what measure 
its resilience from that same condition may be increased by 
‘conduction of heat into it if it be in pressure or by conduc- 
tion of heat out of it if it be in tension—how many students 
of the standard thermo-dynamic text-books know that in 
tension heat-conduction away from a substance increases its 
available mechanical power ?—and we would begin gradually 
to feel grateful for the power that that blessed fnnction » 
endows us with to understand and solve these and other like 
practical engineering problems. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


A PAPER was read on February 26th inst. by Mr. J. 
Stottner on the Nernst lamp. The lecturer reviewed 
the progress in the manufacture of theee lamps by the 
Allgemeine Elektricitits Gesellschaft, from the earliest 
stage up to its present design, showing original samples of 
the lamp (provided by the A.E.G.) and illustrating the 
various models by limelight views. atte 

Prof. Walther Nernst came to the front with bis lamp in 
1898. The earlier forms having no automatic heating arrange- 
ment, the filament or glower required heating from an outside 
source to an average temperature of about 900°C. to make it 
a conductor, the bulb being open at the bottom’ for this 
purpose. The compensating resistance was originally of 
platinum wire, subsequent developments being the substitution 
of iron wire, and the introduction of an independent porcelain 
base to which the filament and resistance were fixed. At the 
time of the Paris‘Exhibition, where these lamps were exhibited 


at 


for the first time in public, it was found absolutely necessary 
to devise a means of heating the filament automatically, and 
shortly afterwards a type of lamp to attain that object was iu- 
troduced. The filament, and next to it the heating wire, 
contained in a thick porcelain tube, then the compensating 
resistance in a smaller tube were placed horizontally, side by 
side. The filament and resistance were removable, the heater 
being secured to the socket, in which an automatic cut-out 
was embedded. The magnet and armature for the cut-out 
were heavy, and absorbed a good deal of power. © 

_ Other developments were the introduction of the coil 
form of heater, with the filament in the centre, the pro- 
duction of lamps for 220-volt circuits, and the free suspension 
of the compensating resistance, composed of spirals of thin 
iron wire, &c. 

At this time the lamp was produced in considerable 
quantities. Two types, “A,” with large body and globe, 
and “ B,” with small: globe and body arranged to fit an 
ordinary Edison screw lamp socket, were produced for use 
with 110 and 220 volts circuits. The magnet of the auto- 
cut-out was much reduced in size and received its present 
shape. The “A” lamps were designed fora power consump- 
tion of 100 and 200 watts, with a lighting capacity of 65 
and 130 c.p. respectively ; the burner and compensatirg 
resistance could be independently exchanged. 

As opposed to the “‘ B” lamps, the filament and heating 
coil were vertical, the design of the magnets and auto-cut- 
out being the same. Several other experimental lamps were 
produced, and, finally, the pattern which is used at the 
present day. The“ A” type lamps have burners for 1 amp. 
up to 150 volts, and for 4 and 1 afmpere up to 250 volts. 
The metal hood is arranged to facilitate the cooling of 
the bolstering resistance, and the replacing of burners is a 
simple operation. The “B” type is suitable for } and 
4 ampere up to 150 volts, and for + smpere up to 250 volts, 

Various bolstering or compensating resistances were 
shown, consisting of iron wire sealed in glass globes which 
had been evacuated and afterwards filled with hydrogen. 
Iron is particularly suitable for this purpose, as with a cur- 
rent increase of 5 per cent. its resistance increases 75 per 


cent., thus safeguarding the filament. Filaments which had . 


burned 1,400 and 1,600 hours were shown. 

The discussion which followed Mr. Stittner’s paper was 
opened by Mr. Drake, who briefly outlined the history of the 
development of the Nernst patents in England, referring to 


the conference at Berlin, where it was endeavoured, without — 


success, to bring about an international interchange of experi- 
mental results, with a view to furthering the development of 
the lamp, and the ultimate working agreement with the 
A.E.G., with whom he disputed the claim as to showing the 


first lamp. He showed by means of diagrams that the . 


efficiency of the English-made lamp on an 800-hour life was” 


_ 2°7 watts per candle-power throughout, and briefly referred 


to the progress made in America, by the Westinghouse Co,, 
in lamps for alternating circuits, In Austria Messrs, Ganz 
had experimented, but eventually gave up the idea of 
maoufacturing the lamps owing to the heavy outlay entailed. 

Mr. Hammond referred to his visit to the Buffalo Exbibi- 
tion, where he was favourably impressed by the Westinghouse 


Co.’s exhibit, and came to the conclusion that street lighting - 


by means of Nernst lamps was within measurable distance. 
He had conducted a practical experiment in street lighting 
by means of Nernst lamps at Hackney, and had, as a result, 
been called on to report on the lighting of all the streets, some 
120 miles. He had collected data respecting the individual 
life and causes of failure of the experimental lamps, and found 


the fracture of the glower at the bottom contact a most | 


common cause of failure. He found that the lives of the lamps 
varied from 1,070 hours to 15 hours, and'that the number of 
burners which lasted their reputed life of 800 hours was 67. 
‘he total burner hours were 20,499, and the average life of « 
burner 305 hours. In arriving at the cost per 3,940 hours 
per annum per lamp, Mr. Hammond allowed for current, at 
1°74. per unit, renewals, labour, interest and repayment of 
capital, 12 per cent. on a 10 years’ loan, and found the total 
sum per lamp £5 17s. 9d, He emphasised the necessity for 


_ @ lamp to havea uniform life—for street lighting purposes— 


which his experiment had not proved to be the case. Mr. 


_ Hammond’s facetious remarks on the lives, illnesses and~ 


deaths of his trial lamps caused considerable amusement. 
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Prof. Ayrton remarked that Mr. Hammond had only dealt 
with failures from mechanical faults, which would soon be 
remedied. He complained that the lamp did not follow the 
theoretical curve of candle-power, and asked what was the 
cause of the falling off in light. 

Mr. M. Solomon stated that the light changed colour 
after the first 50 hours, corresponding with the first drop in 
the candle-power curve. No gain in candle-power would be 
obtained by forcing the lamp, as the extra voltage would be 
absorbed by the iron resistance. The Westinghouse Co. had 
constructed a lamp with two glowers in series, which had 
proved satisfactory at 500 volts and absorbed no more 


~ energy at starting than in the case of a single glower. 


Mr. E. G. Vignoles asked what extent of variation in 
voltage was allowable, and whether it would injuriously 
affect the lamp. 

Mr. Campbell-Swinton asked for comparative results on 
an alternating and direct-current circuit; his own impres- 
sion being that the alternating was unsuitable. Referring 
to the fall in candle-power of the lamp after use, he compared 
it with the performance of the incandescent gas mantle, and 
suggested that the resistance increased, and the diminished 
current would give a correspondingly decreased light. 

Sir Henry Mance stated that he ‘had had several lamps 


- in regular use, and found that the current decreased when 


the beater was cut out. His lamps had lasted from 150 to 
800 hours, and frequently failed through fracture at the 
point of contact of the lead tothe glower. He had suggested 
that the contact should take the form of a ring. Although 


. intimately connected with electric supply work, he welcomed 


the Nernst lamp, in spite of its taking half current of the 
present lamps, He inquired as to the ability of the lamp to 
stand transport, as it was an important commercial con- 
sideration. _ 

Mr. Drake replied briefly to Prof. Ayrton’s queries as to 
the drop in the candle-power' curve, mentioning the effects 
of over and under working the lamp. 

The President, in answer to Prof. Ayrton, considered the 
manufacture of the filament to be the difficulty, and that the 
English company’s good results were due to their great care 
in the preparation of the filament, which involved both 
mechanical and chemical considerations, With reference to 
Mr. Campbell-Swinton’s remarks, he considered that the con- 
ditions in the incandescent gas lamp were opposite to those 
in the Nernst lamp, and briefly referred to the possible causes 
of loss in candle-power after use. 

Mr. Stéttner, replying to the discussion, explained as 
advantages of two parallel filaments in one heater, that one 
glower would heat up the second, and in case one was 
fractured the other would be unaffected, also in the case of 
street lamps in which any number of glowers and heaters 
may be arranged horizontally, that they are separately 
replaceable, and the lamp in action throws all the light 
downwards. He considered Mr. Hammond's results as to 
the life of lamps very similar to those obtained by the tests 


_made at the Physikalische Technische Reichsanstalt, at 


Charlottenburg, they having obtained an average life 
of 450 against. Mr. Hammond’s 305 hours. ‘The 
heater might fail through contact with the glower 
Support, and the glower through the auto-cut-out not 
acing. A 5 per cent. variation in voltage would have 
no serious effect on the lamp. In London he had known 
the voltage to vary by 10 to 15 per cent. - Referring to the 
relative advantages of alternating or direct currents, theoretic- 
ally the alternating was best, but in practice the direct had 
proved better. He considered that mechanical defects were 
responsible for the failures. Transport had proved a serious 
macter at the start, but improved methods of packing had 
greatly reduced the percentage of breakages, 

Mr, Swinburne proposed a vote of thanks to the lecturer, 
and intimated the latter’s intention to present the numerous 
samples of Jamps in various stages of development—which 
Were on view—to the Museum of the Institation. 


Swansea Telephones,—Mr. Bennett has reported that 
the docks portion of the municipal telephone system will be finished 
re ane ae weeks, and the whole line will be connected by 


CURIOUS SYNCHRONISER EFFECT. 


By F. T. CALLIS. 


A SOMEWHAT curious effect has been observed in connection 
with the synchronising of the two-phase alternators recently 
installed at Sheffield. 

Difficulty was experienced at first in getting the machines 
to parallel without the production of heavy cross currents, 
which, however, quickly died down. 

The synchronisers used originally with 100 ~ machines 
are fitted with both lamp and voltmeter connected to the 
same terminals for indicating the phases. 

The machines are synchronised on one phase, the switch 
for the other phase being then closed, or both phases are 
paralleled together according to the arrangement of the switch 
gear. When paralleling a machine with one already running 
on load, it was noticed that when nearly in synchronism, a 
slight difference of phase displacement of the incoming 
machine either ahead or behind actual synchronism produces 
a very marked difference in the behaviour of the lamp and 
voltmeter, though both are fed from the same terminals. 

That is, if the incoming alternator is slightly behind in 
phase, as shown by the phantom poles produced by the are 
lamp slowly travelling backwards, the voltmeter needle 
commences to show the phase an appreciable time before the 
lamp filament is even red hot. 

If, on the other hand, the machine is by the same amount 
ahead in phase, the lamp attains quitea glow before the volt- 
meter needle commences to move. : 

When in synchronism, both lamp and voltmeter read 
apparently together. In the actual paralleling of the alter- 
nators the best. results have been attained when the incom- 
ing machine is slightly ahead in phase, the switch or 
switches being closed when the lamp shows full brilliancy. 

The author has paralleled alternators under these condi- 
tions, closing the switches when the voltmeter needle has 
been 10 per cent. below its maximum reading, the ammeters 
showing practically no cross current at all. 

The effect is invariably the same, and is not altered by 
the relative voltages of the two machines, nor is it confined 
to any particular synchroniser or type of alternator. 

The voltmeters used are of the well-known Evershed type, 
and it was thought at first. that the effect was due to the 
voltmeter being, to a certain extent, inductive, whilst the 
lamp is, of course, non-inductive; but the very small dif- 
ference in the phases of the two machines is not sufficient to 
explain the matter on these grounds, - 

It would be interesting to know whether the effect has 
been met with elsewhere, and to what it was ascribed, as it 
is useful in denoting whether a plant is fast or slow when 
being brought into phase, and, moreover, becomes of some 
importance when handling plants of 1,000 H.P. and over. 


THE FULHAM BATHS FATAL ACCIDENTS. : 


Tue followiog isa copy of the memorandum submitted to the 
Board of Trade by Mr. Alex. P. Trotter g the fatal acci- 
dents which occurred at the Fulham Baths on December 23rd, 
1902 :— 

“The evidence at the inquest showed that a man named Line 
stood on tne edge ofa bath and took hold of the galvanised iron 
capping on the top of a slate partition. He cried out, and was 
upvable to leave go, or to be pulled away, until the electric light 
was switched off. A doctor was called, and the man was found to 
be dead. Three-quarters of an hour later it was found that another 
man named Brown was lying dead. Several other bathers who 
touched the iron capping received shocks. 

“T inspected the baths on the 1st .nst. with Mr. G. Scott Ram, 
H.M. Electrical Inspector of Factories. The wiring had been 
partly taken down for the purpose of discovering the leaks, and 
under the circumstances I did not make any tests. 

“The wires were run in stout iron pi with screwed joints. 
The pipes were interrupted at a wooden fuse box. The pipe was 
in contact with the iron capping at the bath in which Line was 
killed. The insulated wire did not appear to be of inferior q i 
The lamps were easily accessible to bathers. The electric supply 
by alternating currents at 200-volts pressure. There must have 
been two leaks or defects in the insulation—one between one wire 
and an iron pipe, and another between the other wire and earth. 
One defect combined with general leakage, say a lowering of the 
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insulation down to 20,000 ohms, would allow a very serious shock to 
be given. I consider that it would be very difficult to maintain a high 
insulation where wiring of this kind is subjected to steam and damp 
air. One defect bad been found at the time of my ‘inspection. 
~~ mischievous person meddling with the Jamps might cause a 

“ With dry skin the resistance from finger-tip to finger-tip is about 
20,000 ohms, and a pressure of 4,000 volts would be necessary to 
pass one-fifth of an ampere. A touch at 2,000 volts with dry skin 
is likely to be fatal. With dry hands one can grasp two metal rods 
at 200 volts (alternating); the shock is painful but can be endured 
for half a minute or so; that. is probably about the limit of the 
shocks taken for amusement at fairs, &c. One cannot leave go; the 
muscles of the hand are firmly contracted. About one 200th of an 
ampere passes. 

“The wetness of the skin’ accounts for the severity cf the shocks 
in this case. The resistance of the body was probably less than 
1,000 ohms, and the current which would pass at 200 volts would be 
more than one-fifth of an ampere. 

“The peculiar conditions introduced the danger, and the electric 
pressure of 200 volts, while not dangerous in ordinary conditions, 
becomes dangerous, and those additional precautions should have 
been taken which the Board of Trade prescribe for more dangerous 

ures. 

“The regulations made by the Board of Trade for the safety of 
the public, provide that the pressure of a supply delivered to any 
consumer shall not exceed 250 volts at any pair of termicals, except 
with the express approval of the Board of Trade, and subject to 
certain further tions. One of these further regulations provides 
that the electric lines in connection with such a supply sball be, as 
far as practicable, completely enclcsed in strong metal casing, 
efficiently connected with eartb. 

- “ Provision is seldom possible for draining condensed moisture 
from iron pipes containing electric wires, and a failure of insula- 
tion is not unlikely in such a place as the Fulham Baths. 

“Contractors are often reluctant to make a good connection 
between iron pipes and earth. Had the iron pipes in this case been 
efficiently connected with earth, either by an iron fuse-box or by a 

cial connection across the wooden box, or by special connections 
e as it would have been impossible for this accident to have 
oce 


THE MILLER AUTOMATIC RAILWAY 
SIGNALS. 


Tue following is a description of the system installed for demon- 
stration purposes at Woodhead, on the Great Central Railway. 
It will be observed that the arrangement differs considerably from 
the one which we reproduced in our issue of February 13th, and which 
was handed to us as correctly representing what the visitors were 
shown in practice. ‘ 

4, Al, a2, 43 are track-circuit signal controlling relays, the coils 
of which are wound to 4 ohms resistance. 

B, Bl, B2, B3 are signal-giving gravity batteries, the two poles 
going to the main track rail; between them is placed an insvlated 
track joint, and a similar joint is placed in the other track rail 
immediately opposite.. 


d, di, and d2 are track circuit gravity batteries, each composed of 
two cells in parallel, and are used to energise relays a. 

é, el, e2 are gravity cells used to control auxiliary instruments, 
o, thereby protecting the short rail sections at signal points. 

The east-bound track is the only one equipped. The distance 
from the first signal point on the left, to the second point, is 
2,100 ft., the second 1,700 ft., the third 1,300 ft. 

The operation of the track circuits is as follows (the direction of 
the trains being from left to right) :— : 

A train on the first section would. cut off the current from track 
relay, a, both of whose armatures would fall back by gravity (being 
counter-weighted). 

The current from battery B would now go to the main track 
reversed from its original direction; thus, when met by a following 
engine equipped with the engine instrument, it would set that 
instrument to the “stop” position. \ 

The first train passing on to the second section would cut off the 
current from track relay, B1, at the second signalling point. The 
armatures of B1 would fall back, thus opening the circuit-controlling 
auxiliary instrument, o, which in turn opens the circuit of pole- 
changing instrument, p. This reverses the track current on the 
first section, which now energises track relay, a, bringing forward 
armature, a, but not armature c, thus retaining the signal battery, 
B, ina position to give a “stop” signal. 

The reason why armature a is attracted by this reversed current, 
and armature c, is not so attracted, is because in energising the 
coils of relay, a, the current is passing in the reverse direction, and 
the pole- pieces opposite to armature c are now of the same polarity 
as the pole-pieces of armature c, and repel instead of attracting. 

The first train passing into Section $ would cause similar actions — 
on relay a, but in closing the points connected with armature al of 
that instrument the circuit-controlling auxiliary instrument, o, is 
closed, which in turn clores the circuit-controlling pole-changing 
instrument, p. This in closing again reverses the battery on the 
track section in the rear, but this time in the proper direction, and 
in consequence both armatures of relay, a, are attracted, and the 
signal battery is placed in position to give a clear signal, two 
sections ahead being now clear, and so on throughout the sections 
equipped. 

It will be seen that the track circuit of Section 2 passes through 
switch instruments, © and &, on both east and west-bound tracks, 
also that the track circuit of Section 3 passes through switch instru- 
mente, B1 and Bl, of both tracks, so should either of. these switch 
points be placed in a position to allow a train to enter the 
east-bound track, the two signalling points in the rear would be set 
in position to give a “' stop ” signal. 

It will also be noticed that the battery-controlling relay, 43, is 
connected to the fixed signal at the entrance of the tunnel, which, 
should it be on, would set the two signals in the rear to the “stop” 
indication. 

Should it be deemed desirable at any time to connect up the line 
through the tunnel, this circuit would be dropped down to the rails, 


. thus giving the same indication. 


As now set up, the starting signal at the tunnel only governs the 
track for 1,300 ft.; if desired a slight change could be made which 
would enable it to govern the track for 3,000 ft. 

If signal battery B1, 82, or B3 fail, the pole-changing coils will be 
de-energised, thereby setting the rext signalling point in the rear 
to danger ; obviously, should any other battery fail, the same condi- 
tion would prevail. 

In addition. to placing the signal on the locomotive as herein 
explained, one could provide at signal points, if desired, an outside 


Miniter SIGNALLING INSTALLATION aT WooDHEAD. 


c, ol, c2 are auxiliary relays, controlled by batteries d, di, and 
a2, the purpose of which is to protect the short rail sections neces- 
sary at each signal point. 

D, D1, and D2 are pole-changing instraments, the coils of which 
are wound to 4 ohms resistance, and are eneigised by the signal 
batteries B, B1, B2, BS. 

and — called switch instruments, which are attached 

switch rods, are simple circuit-opening devices, the purpose 
‘of which is to open the track circuit controlling ped woke A, 
whenever it is necessary to so place the switch points that a car or 
engine would foul the main line. : 


¥ is a similar instrument to z, but in this case is attached to the | 


tunnel starting-signal rod. 
@, al, a2, a3 are armatures to relays, a, and are controlled by the 
track current that energises those instruments. 
¢, cl, ¢2, c3 are also armatures attached to relays «, but the 
, 1, are gravity batteries controlling the polarity of arma- 
tures ol, 63. 


signal of such construction that, should two sections ahead be clear, 
that indication would be given ; if the second section ahead were 
occupied, a caution signal would be displayed ; if the first section 
ahead were occupied, a “stop” signal would be displayed. In case 
this outside signal is not desired, the customary fixed signals can 
be used to govern the movements of trains. In case the fixed 
signals are used to indicate a point at which the train must stop, 
then a careless clearing of a signal by a signalman would be checked 
by a danger signal on the locomotive, for the reason that the 
presence of a train on the track circuit would still be indicated 
two stations in the rear, no matter what the position of the fixed 
signal ; at the same time, if the signalman found it necessary to stop - 
an approaching train, he could give the stop indication on the loco- 
motive by leaving his signals at danger. 

During foggy weather the presence of fogmen would not be 
necessary, a8 the stop signal could be much more effectively given 
electrically, than by depending on the accuracy of cheap labour and 


lessness, cause a serious 


.@ multitude of men, any one of whom§might, by a moment ofjcare- 
accident. 
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CORRESPONDENCE. 


Gas Cooking. 


As showing the lengths to which “ S le go, and 
“the ways that are dark and tricks which 
they employ, the following example from a“ Ray of Light,” 
by one T. Ebenezer Pye, carries off the palm. He says :— 

“Strong claims are made on behalf of electricity on 


- account of the absence of heat. But in this contention there 


is a great mistake, ; It is doubtful whether a claim in this 
respect can be maintained on any count whatever. Heat 


- induces circulation of air, &c., &c. It is often overlooked 


_ the gas flame is a sterilising agent of exceptional 
ue. 

“Experiments of Koch, Parsons, and others have shown 
that even spores of bacilli are destroyed by exposure to 
steam at 212° F., or to hot air at a temperature of 220° F. 

_“ Observers of the heat intensity of an ordinary gas flame 
will at once appreciate from these figures the enormous 
purifying power (as regards disease germs) exercised in a 
crowded hall by a large number of gas flames.” 

From the above I presume Mr. Pye postulates a microbe 
which is obliging enough to allow itself to be cooked by the 
heated streams of air, instead of placidly wallowing in the 
water generated by the gas. Temperatures of 212° or 220° F. 
don’t worry human beings at all, they are quite pleased to be 
cooked, so long as the wretched -little microbe is also 
annihilated. 

4 awl. 


London, March 2nd, 1903. 


Measurement of High Temperatures. 


The measurement and recording of high temperatures 
must be of great interest to a large number of different 
industries, and at present the apparatus for this purpose is 
somewhat crude. Perhaps the exchange of opinion and 
details of experience of others who, like myself, have had a 
lot of experience in this work, will lead to the perfecting of 
some of the apparatus now in use. 

The most practical device at present is the thermo-electric 


pyrometer, the essential part of which is two wires about 


‘018 in. thick, one pure platinum, and the other an alloy of 
platinum with 10 per cent. of rhodium (or iridium). The 
platinum rhodium forming the positive and the other the 
negative of a thermo-battery, the temperature is arrived at 
by measuring by means of a very delicate galvanometer the 
potential at the terminals of the two wires, which is read off 
directly in degrees of temperature. 

_ The instrument is calibrated by placing the end of the 
junction in various metals of known melting point, and con- 


structing a curve from these data, from which the instrument 


is marked off in degrees. 

The thermo-junctions, as sold by the makers, sometimes 
have their ends welded or fused together. These are then 
threaded through porcelain or clay insulators, which are 
sticks of porceluin about the size of a lead pencil, with two 
holes running through. The couple so made up, like a string 
of long beads, is now pushed into a steel tube, which has a 
terminal box on the end. This box has a cooling jacket 
round it for the circulation of cold water, to keep the ter- 
minals at a constant and low temperature. The pyrometer 
So made up is inserted in the side of the muffle or furnace, 
the end standing well out into the muftle itself. 

The first fault I found was with the fused end of the two 
wires. Fusing the ends of the wires does not give so 
constant a reading for the same sample of wire as twisting 
the ends together for } in. tightly, nor is it so strong a 
joint, 

The next trouble was the deterioration of the wire through 
the gases in the mufile entering the end of the tube. This 
I then had welded up, and a piece of clay or asbestos put in 
to insulate and protect the end of the wire. The tabe then 
rapidly scaled through the heat (600° to 700° 0.) and the 


' insulators got cemented to the sides of the tubes, which 


lengthened in the fire, and so broke the wire. I then 
protected the inner steel tube with another made from iron 


prea also welded up at the end, this got over a lot 
of the difficulty. 

Another fault has been the change in tial at the 
ends of the couple due to one or more E.M.F’.’s set up in the 
joint, where fracture of the wire has occurred. Particularly 
is this the case with the platinum wire, which will, for some 
reason I have not yet discovered, when joined up again, 
register an E.M.F. which I have had reach as high as 
‘001 volt. To overcome this I have very carefully calibrated 
a “couple” with unbroken wires, and used this as a standard, 
which I have inserted, with the one undergoing repair, into 
an iron tube, and placed these in the muffle, where they 
would be heated the full working length, and so checked the 
repaired one by inserting resistance or allowing for its error 
in reading. 

The wires, after being in the fire for some time, get very 
brittle. This is still a source of trouble, although not nearly 
to the extent that was formerly the case when the ends of the 
tubes were left open. I have tried porcelain tubes, which 
preserved the wire splendidly, but were too expensive, as they 
are liable to crack when the muffle door is opened, and so - 
fall to pieces, 

Another trouble is due to the effects of hydrogen on the 
platinum. This does not give so much trouble in the closed 
muffle when annealing brass, &c., but when put into an open 
muffle annealing steel castings heated to 800° ©. for a few 
days, the hydrogen given off by the steel passes through 
the iron and steel tube and play havoc with the wires ; 
this I have not-yet got over. 

If of sufficient interest, I shall be glad to add to the above 
my further experience of this apparatus, and hope some of 
your readers will give the results of their experience with the 
same, for our mutual benefit. 


Birmingham, March 2nd, 1903. 


Henry J. Robinson. 


British Trams for Johannesburg ? 


I do not wish to discuss the question of the ultimate paya- 
bility of the electric trams which the Delagoa Bay Develop- 
ment Corporation is to insta] at Lourenco Marques in virtue 
of its concession, and, as a matter of fact, | have formed no 
conclusion either one way or another. I do think, how- 
ever, that the company is entitled to a word of credit for 
having placed the order for all its power plant and rolling 
stock with British firms. I am not able at the moment to 
give the exact value of the order, but as the company is 
laying out its system on a most businesslike and extensive 
plan, there is no doubt that the order will run into very 
many thousands of pounds. Cape Town has English cars, 
but America has also been largely drawn upon. I have 
ridden in both, and am quite satisfied that the English car is 
just as comfortable and as easily handled asthe American. As I 
am told that it can also be delivered on the spot for a trifle 
less than the American car I fail to understand why Cape 
Town orders should have gone to the United States at all. 
Johannesburg is now about to spend £1,290,000 on electric 
lighting and trams. Is it too much to hope that the munici- 
pality (which will own the system) will take a leaf out of the 
book of the Delagoa Bay Development Corporation, and have 
its wants supplied, as far as possible, by the Old Country ? 

Anglo-Africanus. 


“The Wiring of Buildings. 


With reference to your correspondence on the above 
subject, may I be allowed to bring before the notice of your 
readers the following case of jerry wiring as an argument in 
favour of some system of inspection. A large firm of ware- 
housemen recently decided to adopt the electric light, and 
obtained tenders for an installation consisting of about 300 
lights. The contractors ran the greater portion of the 
wiring with lead-covered wires, which were put in bunches 
under the floors across iron gas piping and throngh brick 
walls without any attempt to keep clear of either, or to 
separate wires of different polarity. The work was pre- 
sumably carried out to the rules. of the fire insurance com- 
pany, who accepted the certificate of the wiring contractors 
to the effect that the work had been done according to their 
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rules. It was found that in some cases four wires were 
jammed into one casing groove with such force that two had 
been broken, with an obvious result where lead-covered 
wires of a different polarity were concerned. In. running 
feeders from the main distribution board, instances could be 
found where a lead was taken from the first terminal on the 
board, the return being made to the third or fourth terminal 


from it. No fases were used on any return wires, with the 


exception of the arc circuit, and the appearance of a large 
quantity of the wire was as if someone had run over it with 
a pair of hob-nailed boots, the lead covering being pierced 
in many places. Now comes the debatable point. On com- 
plaint of the breakdown being reported to the insurance 
company they sent an inspector to view the work, who 
naturally found-fault with the greater portion of it, with the 
result that the insurance company have written requesting 
that the job be re-wired, and at the consumer’s expense. I 
think that either the insurance company, who accepted the 
contractor’s certificate without taking means to verify the 
same, should compel the contractor to rewire the work or 
accept thejob as it stands, and take the risk of fire.. The 
presence of an official inspector would have been greatly 
appreciated in this case, and would have saved a large 
amount of unnecessary work and money. 
H. M. Hayles. 


Referring to Mr. T. F. J.Crogsland’s letter, I shonld like 
to say that [ am a contractor who has come in contact with 
the inspectors of the Vulcan Boiler and General Insurance 
Co. and the inspectors of other companies. I see no reason 
why “ Foreman,” or any contractor who is anxious to doa fair 
thing, should think it objectionable to have such inspectors on 
their jobs. These inspectors and their companies doas much 
for the contractor as for the customer. (An inspector’s 
word is his only stock in trade.) My experience is that not 
only do they condemn bad work, but they never forget to 
praise good work. The inspector can understand a diffi- 
culty, and be a mediator between contractor and customer 
when a difficulty arises. Especially helpful have they been 
in places where motors and other electrical plant have been 
installed. A contractor ¢an’t always stay beside his finished 
work, but the periodical inspections given by the Vulcan 
Insurance Co. go a long way to make a contractor’s work 
satisfactory, which is the best recommendation any con- 
tractor could desire. 

I always advise my customers to consult a good company, 
and have periodical inspection. Where this has been done 
the result has always been most satisfactory. No- honest 
seeerotes need be afraid of an inspector, but should welcome 

im. 
I dislike “ Foreman’s” idea of capturing a few stray 
“‘ megs.” till after the test; that israther suggestive of work- 
ing for a satisfactory test (which means little in itself). 
Why not do work for one’s own reputation? __ 


Electrolytic Meters. 


We note in the issue of February 20th, a statement which 
is, to say the least, hardly “dead accurate,” viz., that the 
Bastian electrolytic meter is the only “ efficient ’’ meter on 
the market for small consumers. True, the word “ efficient ” 
is placed between inverted commas, as the text shows a 
special meaning is attached to the word “ efficient” by the 
Bastian Oo. The points which decide the relative merits of 
any one meter over another may be summarised as 
follows :— 

a) The accuracy with which the energy is recorded. 

The accuracy with which the recorded energy can be read off 


the dials or scale provided for the purpose. 
(c) The amount of energy consumed in operating the meter 


A few figures will put the matter on a definite basis. _ 
Taking 200 units as an average yearly consumption for a 
5-ampere consumer spread over 1,000 hours’ use, we get as 
follows :— 


Drop at fall load = 4 volts. Drop at full load = 1 volt. 
.”. Watt loss = 20 watts. .. Watt loss = 5 watts. 
For 1,000 hours’ use = 20 For 1,000 hours’ use = 5 
of T, units. 


B, of T. units. 


Therefore the relative efficiency is—Bastian meter, 90 per 
cent., and Electrical Co.’s meter, 97°5 per cent. 

Thus, according"to point (c), our motor meter scores over 
the electrolytic meter on the score of efficiency. 

As regards point (a), even assuming the electrolytic meter 
to be as dead accurate as is claimed, point (6) altogether off- 
sets this by the difficulty of reading the consumption off the 
scale of the electrolytic meter to anything like 1 per cent. of 
accuracy, and this applies to any vertical scale meter; 
whereas in a special counting gear such as we use in our 
meters, or even on the ordinary dials, a reading can be 
taken down to the ,,!;9th part of a unit, if required, with 
perfect accuracy. In any case, we think the difference 
in accuracy between motor and electrolytic meters is not as 
much as to warrant the sacrifice of some 6 per cent. in 
efficiency by the employment of the latter. 

We entered into this correspondence not only for the 
cause of fair play, but also for the 1eason that such unfair 
statements might affect our business. We do not intend to 
beled away from our point by accepting a challenge such as 
Mr. Bastian threw out to us and others, as such a small . 
matter as testing fees surely cannot be considered an item of 
any importance. 

We should be pleased to show Mr. Bastian that our meters 
will support our previous statements if he would give us the 


pleasure of a call at our premises, 
The Electrical Co., Ltd. 


In reply to your witty correspondent of last week, I beg to 
thank him for his remarks. 

Of course, if 5°5 volts drop is 5°5 per cent. it is taken on, 
100 volts, but I fail to see how your correspondent makes 
5*5 on 200 come to 2 per cent. It is nearer 3 per cent. 
This will be the drop for such consumers as shopkeepers and 
tradesmen, who generally have all their lamps on all the 
evening, and seldom less than their full load. 

This class of consumers constitute a larger part of the 
station load than your correspondent’s “ ordinary consumer,” 
who has one-fifth of his full load on the average. Such 
consumers are rather rare, and I think anyone who considers 
the distribution of lamps in an average residence will agree 
that the usual evening load is at least one-half of the total 
number of lamps. The drop in this case will be 2 per 
cent. 

Even if the Bastian meter is accurate at all loads, it does 
not compare with other meters having a drop of less than 
1 per cent. at full rating. 

Perhaps the idea of many borough and other engineers 
installing it is that consumers will increase their number of 
lamps because their present number glimmer so badly when 


all burning at once, 
Glimmer. 


East Barnet Valley Electric Lighting Scheme. 


The letter of Mr. Adams appearing in your issue of 27th 
ult. is a gross misrepresentation of facts. As chairman of 
the Committee of Ratepayers, I can emphatically deny that 
the opposition was “ fomented ” by interested parties, and I 
also deny still more emphatically that there was any attempt 
to hoodwink the signatories to the memorial. The opposition 
movement was genuinely directed and supported by the 
ratepayers. An idea as to the strength and character of the 
opposition is shown by the fact that in my own road, con- 
sisting of 26 houses varying in rental value from £40 to 
£200, 19 of the occupying ratepayers signed the memorial, 
and this road is in the favoured portion of the district which 
the Council propose to light. 

I may say that the arguments used by Mr. Adams at the 
public inquiry were far from convincing, and that in the 
opinion of most of those ratepayers who were present our 
expert simply riddled holes in his estimates. 

We are not opposed to electric lighting, but simply to an 
impracticable scheme of the six- District Councillors who 
carried same’ by reason of the fact that one of the six opposing _ 


councillors was ill when the vote was taken. 


“Arthur J. Raymond, 
Chairman of the Ratepayers’ Committee. © 
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British Street Tramways, Lop. 


A petition, presented by Mr. E. Bois for the compulsory winding 
up of the British Electric Street Tramways, Ltd,, was before Mr. 
Justice Buckley in the High Court of Justice on Tuesday. 

Mr. SHELDON, for the petitioners, asked leave to withdraw the 
petition, the company having paid his debt. 

Mr. Lz Breton said he appeared for a number of contributories 
to support the petition, and as it had been withdrawn, he asked that 
the petition might be adjourned so that the contributories might be 
substituted as petitioners. 

His Lorpsaip: The petitioners elect not to go on. I must sub- 
stitute your clients now or not at all. 

Mr. Lr Breton said he was not prepared to go on at once. 

Mr. MARTELLI said that when the case stood over the previous 
week the contributories were told the course they must adopt. 

Mr. Lz Breton: We were not aware that the petition was to be 
withdrawn. If the contribatories are substituted it will be a saving 
of costs. After consulting his client, Mr. Le Breton said he was 
unable to proceed with the matter that day, and he asked for costs 
against the petitioner. 

Mr. SHELDON said his application was to have leave to withdraw 


‘the petition, and not that it should be dismissed. 


His Logpsuip asked for the names of Mr. Le Breton’s clients. 

Mr. Lz Breton said they were Oliver. John Paine, Marine 
Parade, Brighton, 250 shares; Mr. Horner, Catford, 10 shares; 
Thomas Vivian, and others, 

Mr. SHELDON submitted that his client ought not to have the 
costs imposed on him. 

Mr. G. Henperson, for Miss Dalton, Mr. Henry Sturmey (the 
holder of 5,000 shares), and Mr. Benham (the holder of 200 shares) 
asked for costs. 

His Lorpsu said, when a winding-up petition was presented 
and advertised, it was an invitation to creditors and contributories 
to come to the Court and either support or oppose it, and the 
petitioner thereby became exposed to the risk of having to pay the 
costs. If he withdrew the petition, the Court could not say whether 
those persons would or would not have been entitled to costs. He 
therefore allowed the petition to be withdrawn, but the petitioner 
must pay the costs of all persons appearing under the proper 
notices. 


H. M. SAuMony & Co., Lp. 


Sirtina for the disposal of companies’ winding-up business in the 
High Court of Justice on Tuesday last week, Mr. Justice Buckley 
had before him a petition by Chauvin & Arnoux for the compulsory 
winding-up of H M. Salmony & Co., Ltd.,a company carrying on the 
bosiness of manufacturers of electrical fittings and apparatus at 
New Compton Street, Loadon. 

His Lorpsair, io his judgment, stated that the petitioners were 
judgment creditors for £120. They issued a writ iu January, 1902, 
in respect of dishonoured bills of exchange. The company put ina 
defence which delayed the judgment until January 22nd last. The 
petitioners then got judgment, and on that jadgment presented the 
petition. There was no defence to the petition, other than that the 
company had nothing to wind up, and therefore an order would be 
useless. No creditor appeared to oppose the winding-up, except the 
Stewart Syndicate, which was another company that in July of last 
year or thereabouts acquired the business of Salmony & Co, Ltd. 
The Stewart Syndicate were practically Salmony & Co. over again. 
Their offices were in the same place, and their directors were to 
some extent the same people. Toe Stewart Syndicate acquired all 
the shares of the Salmony Co., and debentures of £1,400, which 
were issued in July, 1898, and upon which £400 was stated to stall 
temain due. Besides the debentures, the Stewart Syndicate stated 
that they were unsecured creditors for £319. The sole question for 
his Lordship’s consideration was whether there was anything 
to wind up. The petitioners’ case was that the Stewart 
Syndicate had acquired a valuable going business, and 
it might still be that it was of sufficient value to pay 
off the £1,400, or what amount still remained due on the 
debentures, and to provide something for creditors. It was 
stated that the business if advantageously worked was a steadily- 
increasing one, and had a considerable profit on a small and 
improving turnover. Therefore the business was still of potential 
value. The company was, in fact, siying that it was not convenient 
for it to realise what it had to pay its creditors, bat if the Court 
left it alone and allowed it to develop its assets, it would turn out 
to be such a company that all the creditors would be paid in time. 
That was not an argument which he ought to listen to. He there- 
fore made a compulsory winding-up order. 


MancHestar Tramways. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling and Mathew, last week, the matter of in re an 
arbitration. between the Manchester Carriage and Tramway Co. v. 
the Manchester Corporation and other local authorities came on for 
hearing on the appeal of the Corporation and other local authori- 
_ from a judgment of Mr. Justice Bigham in the King’s Bench 

ivision. 

The case came before the Court in the form of a special case 
stated by Sir Frederick Bramwell, the arbitrator appointed to settle 
the amount payable by the appellants to the company in respect of 


its undertaking. The scheme of the appellants was to acquire all 

tramways in and around Manchester, and to run electric 
cars on the lines.. The question for decision was whether the pur- 
chasing authorities (the appellants) were liable to take over from 
the company at a valuation the whole of the company’s depdta, 
horses, cars, and other plant used by the company over their whole 
system. The case for the appellants was that they were only liable 
to take over such depéts, &c., as within Sec. 43 of the Tramways 
Act, 1870, were “ suitable to and used by them for the purpose of 
their undertdking within the districts ” to be compulsorily acquired. 
The company, on the other hand, contended that all their depéts 
and plant fell within the words of the Section, and that the pur- 
chasing authorities must take over the whole at a valuation. The 
arbitrator upheld the company’s contention, and found that the 
company were entitled to he paid £496,068 on that footing. His 
alternative award, if the purchasing authorities’ contention was right, 
was that they should pay to the company £229,353. On the appeal 
of the purchasing authorities to Mr. Justice Bigham, that learned 
jadge upheld the decision of the arbitrator. Hence the present 
appeal of the purchasing authorities to the Court of Appeal. 

On Satarday, during the arguments of counsel on a suggestion 
from the Bench, it was decided to adjourn the hearing of the 
appeal, in order that the parties might try and come to an amicable 
settlement, with liberty to restore the appeal if they were unable 
to agree, or to apply to one of the Lords Justices for advice or 
a‘sistence in the matter in his private room. The case accordingly 
stcod adjourned. 

Mr. Balfour Browne, K:C., Mr. Lawson Walton, K.C., and Mr. 
George Rhodes appeared for the appellants; and Mr. Fletcher 
Moulton, K.C., Mr, W. H. Aldridge and Mr. E. T. Saunders for the 


company. 


MANCHESTER ELECTRICITY WORKS. 


Dr. Kennzpy'’s Report. 


; 


Tuer seport of Dr. Kennedy, who was called in as an electrical 
expert to report upon the condition of the electricity works of the 
Manchester Corporation, is now in the hands of the City Council. © 
Dr. Kennedy was asked especially to deal with Mr. Metzager’s (the 
city electrical engineer) report as to the demand for current and 


_ plant available, dated October 3rd, 1902, and other matters. He 


has, in pursuance of the instructions given him, made an entirely 
independent investigation into the actual state of affairs now exist- 
ing, and also into the future prospects of the undertaking. The 
first matter to be investigated, says Dr. Kennedy, was the probable 
load at the three stations next winter (1903-4) and the winter fol- 
lowing (1904-5). This load consisted of two parts, the lighting and 
power load (which be would call the lighting load), and the traction 
load. As to the lighting load, the full load during the winter of 
1901-2 was 7,930 xw., according to the half-hourly :eadings of the 
station instruments. In the winter just over (1902-3), the full load 
was 9,085 Kw., an increase of 1,155 xw. over the winter before. An 
examination of the Committee’s records showed that the yearly 
increase of full load had been very fairly uniform for the last four © 
years, and had averaged 1,209 kw. Putting the matter in another 
way, the average annual increase in lamps (equivalent to 8 c.P.) 
since 1899 (omitting 1901-2, when the Committee were compelled 
to stop connections) had been very closely 60,000, and comparing 
the total number of lamps connected at the end of any year with 
the corresponding station output, he found that they had provided 
just 20 watts at full load per lamp wired. With 60,000 lamps 
increase that was, of course, exactly equal to 1,200 kw. It meant 
that from 60 to 65 per cent. of their lamps were alight at once, a 
very unusually large proportion. Taking, then, the probable addi- 
tional full load to be anticipated next winter (1903-4) as 1,200 xw., 
they must provide for a total (for lighting purposes) of, say, 
10,300 xw., distributed among the three stations. At the same 
rate, 11,500 kw. of lighting load must be provided for in the winter 
of 1904-5. : 

At present the number of tramcars running varies from 295 to 
305. After April lst that number would be increased to 400 cars, 
and by the beginning of next year to 550 cars. The latter figure 
was, therefore, the one which for safety’s sake must be provided for 
in the winter of 1903—4. There was no doubt that up to the 
present time the number of cars working was consitierably less than 
was originally aoticipated. Even at the end of next year the 
number would fall far short of the 757 mentioned in Mr. M’Elroy’s 
statement of May, 1901, as being ultimately required. By the end 
of this year, however, that would be largely rectified (from the 
Committée’s point of view) by the much greater proportion of large 
cars which would be in use. At present there was only one large to 
4,4 small cars, but by the end of the year, or soon after, there will 
be nearly equal numbers of both types. ‘ 

Dr. Kennedy estimates that during the winter of 1903—4 the fall . 
output reqaired for the. city will b2 10,300 Ae for lighting and 


power, and possibly 6,800 kw. for traction. estimates that this 
must be provided as follows:— 
Dickinson St. Bloom St, Stuart St, Total. 
hting and power... 6600 3,100 600 10,300 
K.w. totals ... 6,600 4,900 5,600 17,100 
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With regard to the plant available for next winter's load, he 
considers at Stuart Street the fall load for four sets is 6,000 xw., so 
that there will be two spare sets in the present engine house during 
next winter, even if the tramway load comes fully up to the maximum 
suggested. It follows that neither of the two new sets (3,750 kw. 
each) which are on order wil] be required next winter. 

As regards street lighting, Dr. Kennedy remarks that if the 
scheme of public lighting passed by the Committee, but since 
stopped, had been carried out, it would probably have filled 
up the third machine at Bloom Street and also partly 
a fifth set at Stuart Street. In that case the first 
section of the Stuart Street station would have been (allowing 
one machine to spare) fully loaded during the winter of 1903—4. 
The output of 1904-5 may be somewhere about 1,200 kw. (so far as 
the lighting load is concerned) in advance of 1903—4. Of this 
addition Bloom Street could take 500-kw. only; the balance of 
70) ww. must all be taken by Stuart Street. Besides this, another 
50 tramcars must be supplied from Stuart Street. This will require 
650-kw. additional load at Stuart Street, making 6,950 xw. in all. 
The fall load of the five machines there is 7,500 kw., so that there 
may still be expected to be one 1,500-xw. set as spare at Stuart 
Street in 1904—5 apart from the new large sets. It would, ia any 
case, have been wise to arrange that further plant should be available 
by the winter of 1904—5; in ong of the two new sets there will, 
however, be enough for any probable growth of demand in another 
three years. Dr. Kennedy then describes the work done to meet 
tramway requirements, and says that the power for the lines which 
were under consideration was actually supplied on the day on 
which it was promised. Farther, the Stuart Street plant is 
sufficient for supplying power not only for the whole of the tramways 
now in hand, but also for the increased lighting load which may be 
anticipated. 

In conclusion, Dr. Kennedy thinks that for some years to come the 
city will have a very considerable margin of power for disposal 
beyond that necessary to supply the normal increase of load in the 
city and surrounding districts. It is, therefore, obviously desir- 
able that either by the means suggested by Mr. Metzger, or such 
others as the Committee may devise, the demand for current, both 
for lighting and power, should be stimulated, especially in the out- 
lying districts into which the mains now extend. 

As regards the outlay on the works, the Electricity Committee 
has prepared a report. It shows that up to the end of 1902 the 
capital outlay on the works was £1,164,307; the gross revenue was 
£134,463, giving a percentage to capital (averaged throughout the 
year) of 13°26. The total quantity of units sold was 10,502,299, and 
the average price obtained per unit was 3:07d. The gross profit was 
£60,408, and the net profit, after payment of interest and sinking: 
fund, was £7,635. The ultimate capital outlay under all headings 
will be approximately £2,128,967. It is suggested in-the report 
that with a view of attracting a largely increased demand for 
supplies of current, and thereby more fully utilising the plant, a 
reduction. of $d. per unit should be made for electricity used for 
motive purposes. If this alteration were made as from and after 
March 31st, the charge for lighting would be 5}d. per unit, as 
measured by meter, with a minimum charge of 9s. 2d. per quarter, 
or a fixed charge of £7 a year per kilowatt of maximum demand, 
and 13d. per unit as measured by meter. For motors 24d. per unit 
as measured by meter, with a minimum charge of 9s. 2d. per 
quarter or a fixed charge of £7 per annum per kilowatt of maximum 
demand, and 12d. per unit as measured by meter, or 14d. per unit 
to moog using their maximum demand for 48 hours and upwards 
per wi 


BUSINESS NOTES. 


The Fuel Value of Town’s Refuse.—We have received 
from the Horsfall Destructor Co. a copy of their List No. 2, in 
which are given particulars of tests and output of about 20 refuse 
destructors erected by them in various towns. In all they have 
erected nearly 400 cells, having a combined capacity of 3,500 tons 
a day. An important detail, which is often omitted from such 
records, is the cost of labour per ton burned. This information, 
together with the number of firemen employed, and their average 
wages, is given in the list referred to. One or two points bearing 
on the articles and correspondence which have recently appeared in 
this journal might be noted. At Accrington we note that the 
evaporation per pound from and at 212° F. was 139 lbs. during a 
22 hours’ test, and the temperature behind tke boilers was 500° F. 
The average output from the electricity works is 20 units per ton. 
Assuming the average evaporation not to exceed ? 1b. per pound, 
this would bring the water evaporated per unit to over 80 Ibs. We 
note also that at Salisbury the temperature of the gases in the 
furnaces averaged 1;645, the minimum being 1,320° F., whilst 
leaving the economiser the gases averaged only 301° F., the mini- 
mum temperature recorded being 250° F. This is as it should be, 
and indicates good 
of refuse should write to the Horsfall Co, for their List No. 2. 


Municipal Trading.—The Industrial Freedom League 


has published in pamphlet form (3d. per copy) a complete report 
of the speech on “ Municipal Trading,” delivered by Lord Avebury 
- on January 21st at a dinner of the London Ohamber of Commerce. 
It was a masterly speech, in which were’ brought out in convin¢ing 
manner many of the arguments which may with full justice be 
employed against excessive municipal enterprise. 


design. Ali who are interested in the disposal © 


Electrical Wares Exported. 


WHEK ENDING Mak. 47H, 1902. 1903, 
Adelaide Value £42 Adelaide .. Value £850 
é Teleg. mat. ©2925 Amsterdam .. 
Brisbane. Teleph. wire Buenos Ayres. Teleg. mat. .. 66 
Buenos Ayres. Teleg.mat. ... 80 Teteph. mat... 435 
Cape Town .. 933 Canada, vid United States 
Teleg. mat. 8,288 Cape Town .. ae 
Colombo .. we 57 Channel Islands ... .. 15 
Copenhagen. Teleg. wire .. 73 Colombo .. 10 
Durban 886 Teleg. mat. .. | 
East London Durban «as 355 
Teleg. mat. .. Bast London 363 
Launceston.. 30 Gothenburg. . ee ll 
Melbourne .. 1,210 Lyttleton 944 
Teleg. apparatus .. 730 Malta.. ll 
Perth.. Melbourne .. oe 412 
Rio de Janeiro .. 189 Nagasaki 203 
2 Teleg. mat. .. 2,433 Paris .. 880 
Rotterdam. Teleg. wire 5 Perth 808 
Santos .. 9388 Port Elizabeth .. +. 3,282 
Shanghai .. oe 190 Santander .. 13 
Stockholm. Teleg. wire Smyrna 
ellington .. es 483 Wellington .. 
Total .. £14,452 Total .. £10,822 


Foreign Goods Transhipped. 


Fremantle. Elec. lamps Value £69 
Gothenburg. Elec. apparatus.. 55 
Port Elizabeth. Elec. mat. .. 

Trinidad. Teleph. mat... 


Total .. £486 


Parliamentary.—Hove, Worthing and District Tram- 
ways.—A petition has been presented against this Bill by Mr. J. M. 
Carr Lloyd. 

Central London Railway —The North London Railway Co. has 
deposited a petition against this Bill. 

City and North-East Suburban Electric Railway.—Petitions have 
been deposited by the North London Railway Co. and the Cord- 
wainer’s Co. against this Bill. : 2 

Kingston-upon-Hull Corporation.—The Sculcoates Rural District 
Council have petitioned against this Bill. 


Great Northern, Piccadilly and Brompton Railway (New Lines and — 


Extensions).—Sir Fred. Dixon Hartland bas given notice that on the 
pase reading of this Bill he will move that it be read this day six 
months. 

Tube Railway Bills—On Monday Mr. Jeffreys, Deputy-chairman 
of Committees, said that he had had the advantage of conferences 
with the Chairman of Committees in the House of Lords and with 
the President of the Board of Trade, and they had come to the 
conclusion that certain of the Bills relating to the London traffic 
ought to be postponed until the result of the Commission dealing 
with this kind of traffic was reported. The deep-level railway Bills 
which they thought ought,to be postponed were the Central London 
Railway Bill, the Great Northern, Piccadilly and Brompton Railway 
(New Lines and Extension) Bill, the North-West London Railway 
Bill, the Clapham Junction and Marble Arch Railways (Nos. 1 
and 2) Bills, and the Metropolitan-District (Works) Bulle. There 
were certain other Bills which they thought might go to the Com- 
mittee stage—namely, the Charing Cross, Euston and Hampstead 
Railway Bill, the Great Northern, Piccadilly and Brompton Railway 
(Various Powers) Bill, the Baker Street and Waterloo (Transfer) 
Bill, and the City and North-Fast Suburban Electric Railway Bill. 
There were certain doubtful Bills which they thought should be 
held over until they had had time to consider them—namely, the 
City and South London Railway Bill and the Metropolitan District 
Railway (Various Powers) Bull. 

Standing Orders.—Ono Monday further Standing Orders in the 
House of Lords were fouad proved in respect of the followiog 
Bills: —Chatham and District Light Railways; Cleveland and 
Durham County Electric Power; Dudley, Stourbridge and District 
Tramways; London, Brighton and South Coast Railway; Wirral 
Railway; South Lancashire Tramways; Hastings Tramways 


' (Extensions); Poole and District Electric Traction; and South- 


Eastern and London, Chatham and Dover Railways. 

The following Bills, which came before the Examicer for proofs 
of compliance with the Standing Orders of the House of Commons 
were found to be in order:—Romford and District Tramways; 
Dewsbury, Batley and Birsfal Tramways; Preston and Horwich 
Tramways; Coventry Electr.c Tramways; Great Northern and City 
Railway ; Hamilton, Motherwell and Wishaw Tramways; Great 
Northern, Piccadilly and Brompton Railway (New Lives and 
Extensions); Great Northern, Piccadilly and Brompton Railway 
(Various works); Metropolitan District Railway (Works); London, 
Tilbury and Southend Railway ; City and South London Railway ; 
Charing Cross, Euston and Hampstead Railway Bill; Fife Electric 
Power Bill. 

Preston and Horwich Tramways.—This Bill, which has complied 
with the Standing Orders of the House of Commons, has been 
found not to have complied with those of the Houe of Lords, 
owing to the consent not having been obtained before the fixcd 


Gosport, Fareham and Cosham Tramways—Mr. Campion on Mon- 


of 
unal 
| foun 
Com 
ther 
dep 
by t 
Ble 
Bue! 
and 
| Brig 
Coa 
— Wes 
Har 
4 
City 
has 
: 
| 
of 
the 
looy 
all 
— 
| 
| 


l- 


Vol. 52. No. 1,319, Manoz 6, 1903.] 


THE ELECTRICAL REVIEW. 893 


— 


day found that this Bill had not complied with Standing Orders, 
and it will go before the Standing Orders Committee. 
Manchester Southern Tramways (Lancashire).—Standing Orders 


have been found not to have been complied with in the case of 
this Bill. 

Manchester Southern Tramways (Cheshire).—Not all the consents 
of local authorities having been obtained, the promoters were 
unable on Monday to prove that the Standing Orders of the 
House of Commons had been complied with. 

Wakefield and District Tramways.—The Examiner on Monday 
found that Standing Orders had not been complied with in the case 
of tramway No. 1 in the Bill, which is a piece of tramway 1 mile 
7 furlongs in length, in the parishes of West and Hast Ardsley. 
The Bill will accordingly have to go before the Standing Orders 
Committee. 

London County Council (Tramways and Improvements).—This 
Bill came before Mr. Campion for proof of compliance with 
Standing Orders on Monday. Messrs. Dyson & Co., the Par- 
liamentary agents, were able to produce the consent of the 
Wandsworth Borough Council for the Wimbledon and Streatham 
Tramway ; but in the case of tramways Nos. 1, 2, 8, 8a, 9 and 9a 
there were no consents. The Bill will accordingly go before the 
Standing Orders Committee. 

Edinburgh and Queensferry Tramways.—In this case there was no 
appearance, and the Bill drops. It was a proposal to have in- 
corporated the Edinburgh and Queensferry Tramway Co., with a 
capital of £72,000, to construct about 8 miles of tramway. 

Metropolitan District Railway (Works).—A petition has been 


deposited in the Private Bill Office of the House of Commons - 


by the Stepney Corporation, praying to be heard against the Bill. 


Petitions.—The following petitions have been deposited in the 


Private Bill Office of the House of Lords:—Against the Fife 
Electric Power Bill by the Kirkcaldy Gas Light Co., the Provost of 
Buckhaven, Methil and Innerleven, Fife County Council, Kirkcaldy 
and Dysart Waterworks Commissioners, North British Railway Co., 
aud the Joint Water Committee of Wemyss, Buckhaven and Inner- 
leven; against the Hove, Worthing and District Tramways by the 
Brighton Corporation; against the London, Brighton and South 
Coast Railway by the Brighton Corporation; against the North- 
Western Hlectricity and Power Gas by the Mersey Docks and 
Harbour Board. 

A petition has been deposited by Messrs. Baring Bros. against the 
City and North-East Suburban Electric Railway in the Private Bill 
Office of the House of Commons; and the Gas Light and Coke Co. 
has petitioned against the London County Council (Electric Supply) 
Bill. 


Standing Orders.—On Tuesday Mr. Campion found that the 
Standing Orders of the House of Commons had been complied with 
in the case of the following Bills:—Newcastle-on-Tyne Electric 
Supply and London United Tramways. Standing Orders in the 
House of Lords were found to have been complied with in the case 
rag Bill of the India-Rubber, Gutta-Percha and Telegraph 

orks Co, 


“Linolite.’—This very appropriate name has been 
applied to a new system of electrical illumination which is being 
introduced by the Linolite Co., of 47, Victoria Street, Westminster. 
As may be seen from the illustration, the device consists essentially 


remarkably brilliant effect when seen directly; it is, however, 
preferable in ordinary applications such as shop-window lighting— 
for which the system is especially suitable—to direct the light from 
thespectator towatds the goods exhibited, so as to avoid glare entirely. 
The reflectors are made of either nickelled copper, or polished 
aluminium, the latter being cheaper and equally effective, while 
there is no thin plating to be worn through by repeated polishing. 
We understand that the system was used for outlining the West- 
minster Town Hall, Square, by Messrs. J. Pain, at the 


time of the Coronation; it was also used for illuminating the 


Reception Hall at the India Office. Messrs. Swan & Edgar’s 
windows, in Piccadilly, are fitted with the linolite. Both Warwick 
Castle and Easton Lodge, Essex, belonging to the Earl of 
Warwick, have been lighted by Messrs. Maple & Co. on this system ; 
in this case the reflectors are laid along the cornices, and throw the 
light upon the ceiling, so as to produce an effective illumination 
absolutely without glare. We understand that the fire insurance 
offices approve of the system, which certainly seems to have many 
advantages. 


Catalogues and Lists— Muxssrs. Davin anp 
Co., of Westminster, have sent us a list of their patent iron fencing, 
also iron and steel engine sheds, boiler roofing, &c. 

An illustrated price list of continuous current motors has been 
issued by the Sun Exectricat Co., Lrp. 

Pamphlet No. 201 has just been brought out by the Bririsu 
Scuuckgrt Execrric Co., Lrp., giving full information respecting 
the Schuckert continuous-current generators, of which the first was 
produced as long ago as 1875; since that date 45,000 Schuckert con- 
tinuous-current machines have been manufactured. The general 
construction of the standard machines is explained, and views are 
given of sets supplied to Southampton electricity works and 
Milnes’s Works at Hadley ; there is also a list of recent contracts 
secured in this country. 

Messrs. Drake & GorHam, Lrp, have sent us a copy of some 
recent price lists of their open and enclosed types of Jandus lamps; 
also a circular of Nernst lamps. : 

A copy of the latest edition of Section 1 of Mxzssrs. Roycn’s 


illustrated catalogue of dynamos and motors has come to hand. Its 


general style and illustrations are of a superior class. The list 
contains descriptive and tabulated matter relating to continuous- 
current “open” and semi-enclosed multipolar machines, semi- 
enclosed motors, series-wound reversing motors for crane and other 
like purposes, two-bearing two-pole open-type motors, totally 
enclosed motors; also balancers and motor alternators. 

Messrs. Ketvin & James Waiter, Ltp, have sent us copies. of 
their 1903 catalogue, Sections I. and II., dealing with Lord Kelvin’s 
standard balances and multicellular electrostatic voltmeters, and all 
kinds of switchboard and other station instruments for high and 
low pressures... All the recording instruments are of entirely new 
designs, with large working forces to avoid frictional error, special 
facilities for changing the charts, longer scales, and a greater rate 
of travel of the paper than is usual ; moat of the other instrumen 
have also been redesigned and improved, greater accuracy being 
attained, with longer and more legible scales. Section Il. of the 
catalogue is specially arranged for the use of engineers and con- 
tractors, and designers of switchboards; a photograph of each 
switchboard instrument is given, together with two orimore figured 


. Grawings, giving all the dimensions that can be required by the 


of a “line o’ light,” produced by a series of straight tubular glow 
lamps carried in a semi-cylindrical reflector. The originator of this 
literally brilliant idea was Mr. A. W. Beuttell, a young engineer of 
great promise; with him is associated Mr. A. S. E. Ackermann, of 
the above address. The lamps are each 9 in. long, with straight 
filaments (some are made with a single curl at the centre), and one 
contact plate at each end ; they are held in spring holders cf exceed- 
ingly simple construction. The leads are carried in the beading at 
either side of the reflecting trough, as shown in the figure, and are 
looped in to the spring contacts; for 100—120 volts'the lamps are 
all in parallel, while for higher pressures they are arranged two in 
series. The reflector complete measures about 24 in. wide x 
1, in. deep, and can be made in any desired length; the 
lamps can also be made of any candle-power, the power 
absorbed being about 3°75 watts candle. The light is 
distributed uniformly over an angle of 180°, and gives a 


switchboard designer. The arrangement of the catalogue is most 
convenient, any type of instrument being accessible in a moment, 
As for the instruments, we need say little; they are sufficiently 
familiar to our readers. Edge-wise, illuminated dial, moving coil, 
electrostatic, &c., are all shown. We may note especially the 
various types of wattmeters listed, both for switchboards and of the 
portable type; we feel sure that this type of instrument will be 
more and more used in the future, especially in alternating current 
installations. Messrs. Kelvin & White wisely include a set of 
diagrams showing how to measure the power in three-phase systems, 
balanced or otherwise. A neat little portable wattmeter, and a 
portable combined volt and am: meter, are noteworthy. 

A leaflet of patent quick-b “P” type switches has been sent 
out by the Exzcrnicat Transmission Co., of London. 

Mazssas, Guores Crank & Sons, of Shipley, Yorks, are making 
some strong portable collapsible tents cable jointers, An 
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increased demand therefor has led the firm to reduce the price 
considerably. 

The “ Logophone ” electric bell telephone, which is a device for 
attaching to existing electric bell installations for domestic 
uses, is just being put upon the market by Messrs. Faux, StaDEL- 
mann & Co., Ltp, of Farringdon Road, E.C. They have issued a 


-cireular relating to the same, giving prices and illustrations. 
An amended price list of incandescent lamps has been received ~ 
_ from Mussrs. D. Frnta & Son, of Manchester. 


Lue Macutne Co., of Bristol, has forwarded to usa list 
of time recorders, reducing gear, &c. 

We have received from Reaver & Co., Lrp., of 
Ranelagh Works, Ipswich, a descriptive pamphlet of their sinall 
self-contained electric lighting sets. Owing to their compact con- 
struction, portability, ease of erection, &c., these small sets are very 
handy for contractors on night work, and in any situation where a 
steam supply is at hand for other purposes. The sizes are suitable 
for, ‘from 13 to 565 8-c.P. lamps, and they weigh from 5} to 
28 cwts. 


New Peard Fase.—Messrs. Veritys, Ltd., are now 
putting upon the market a novelty in the form of a non-explosive 
and silent high-voltage fuse, which should prove of great service to 
electric supply companies. In this form of the Peard fuse the 
uapleasant characteristics which result from the explosive properties 
of the ordinary types of fuse are eliminated, and in their place we 
have a reliable underground cut-out contained within a small 
hermetically closed metal case. The arc which momentarily exists 
on the disruption of the circuit is entirely confined to and instantly 
extinguished inside the fuseholder, which may consequently be put 
in action in an underground chamber full of explosive gases without 
risk of firing the latter. The device, as shown in the accompanying 
figures, is exceedingly simple in construction ; it consists of a small 
and strong metal case 4, filled in with plaster of paris B, and having 
the necessary vertical and transverse channels in the form of a cross. 
The fuse G, which traverses the cross-channel, is reduced where it 

over the movable shutter r, which is pressed against it by com- 
pressed helical springs; when the fuse melts, the screen is propelled 


forward, and cuts the fuse in two parts, and, by dividing the 
chamber, effectually prevents the continuance ofan arc. The small 
quantity of the fuse thus melted and volatilised is immediately 
condensed and abeorbed by the plaster forming the body of the 
fuseholder. The large cooling surface offered by the metal coa- 
taining case is amply sufficient to radiate the small amount 
of heat generated by the fuse, and it has been found practicable to 
tuo the fase at a dull red heat contiauously without in the least 
damaging the utility of the device. This form of the fuse has been 
submitted to exhaustive trials on overloads and short-circuits with 


unlimited power, both before and after severe tests for heating and 


current-carrying capacity, and has given satisfactory results. Orders 
are now being executed for several of the large London supply 


companies, 
Electrical Work in Auckland, N.Z.—Messrs. Wm. 


Crosher & Sons, electrical engineers, of this city, have just finished 
erecting complete electric lighting installations for the new theatre, 


“ His Majesty’s,” and also for the Auckland Opera House. They - 


are in each case driven by Crossley gas engines of 50 and 32 HP. 
respectively, of their special type for this purpose, and the dynamos 
were supplied by the Newton Electrical Works, of Taunton. All 


the switchboards were made at Messrs. Crosher & Sons’ works, and . 


are furnished with. Ward-Leonard dimmers for all the _ stage 
circuits. There being no central supply station in this city, elec- 


SgctiosaL Views oF THE Fuse. 


trical matters move very slowly, but it is reasonable to suppose that 
the advent of electric tramways, which are now in running order 
(installed by Messrs. J. G. White & Co., Ltd.) will cause an awakening 
to the advantages of using electric power and light at no distant 
da 


Trade Announcements.—We have received a copy of 
aneat little pamphlet issued by Mackey’s Electric Lamp Co., of 
Tulip Place, Bermondsey, giving particulars of reductions in the 
prices of “Mackey” incandescent lamps. The makers claim for 
the lamp a high commercial efficiency, and we learn that they are 
contractors to H.M. Government, a good many ‘“ Mackey” lamps 
being used by the Post Office. The firm has just received from the 
G.P.O. an order for 20,000 lamps. It also supplies many municipal 
authorities, steamship companies, railway companies (the Great 
Northern recently accepted their tender for the second year in sue- 
cession), as ‘well as to the electrical trades. The Mackey Co. has 
recently adopted in the manufacture what is known as the Edison 
or American process of “sealing in.” We may add that Mr. Young, 
who was for many years with the Edison & Swan Co., represents 
Messrs. Mackey’s company in London and district. 

The electrical engineering department of the Speedwell Motor 
and Engineering Co., Ltd., Reading, has been disposed of to Mr, 
A. E. Felgate, of 10, Queen Victoria Street, Reading. 

Mr. Henry F. Joel has purchased the lease, plant and stock of 
the 31, Wilson Street, London, E.C. branch from the firm of Henry 
F, Joel & Co. and Thos. Potter & Sons United, Ltd., and he por- 
poses carrying on business as a dynamo, motor, and electric 
motor-car manufacturer and contractor at that address in his 
own name. 


New High-speed Trembler.—We are informed that 
Messrs. Geipel & Lange are the agents ia this country for the new 
high-speed trembler for induction coils and for the auto-trembler 
invented by Messrs. Arnoux & Guerre. 


For Sale.—The Leicester Corporation invites offers for 
old tram rails taken up in connection with the electric scheme. See 
“ Official Notices” to-day. 


Zi 


_ Girder Standardisation.—The Britannia Rolling Mills 
of Messrs. Dorman, Long & Co., Ltd, which have been stopped 
since August last for enlargement and reconstruction, have resumed 


"operations. The company have sent us a list of the sections of 


girders adopted by the Engineering Standards Committee; in 

cases where they vary from those shown in the company’s hand: 
book, Messrs. Dorman, Long have made the necessary alterations to 
their rolls. They are justified in asking customers to support this 
movement by specifying standard sizes. As a result of their recent 
alterations, they are now in a position to supply large-sized girders 
up to 24in. x 74 in. x 100 lbs. per ft. It is intended to keep 
only the standard sizes of girders in stock, but other sizes for 
special purposes cap still be rolled. The sections of channels, 
angles, tees, &c., enumerated in their hand-book will be rolled as 


~ before. 


Continental Contracts—Baron Andreas Dipauli is 


_bnilding a central electric station in Kaltern for the supply of elec: 


tricity. The equipment is in the hands of the Vereinigte ee 
citiits Aktiengesellschaft, of Vienna. This firm is also to supp'y 
certain electrical power plant. &c., for the rope railway which 18 


. being built on the Mendel. The Societa Elletrica Alta Anaunia 
_ Romeno, will supply the current for this concern, and will at t 
time have their electricity works enlarged by the Vereinigt? 


Elektricitiits Aktiengesellschaft. 
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Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held on Wednesday last week before Mr. 
Registrar Giffard for the public examination of George Calvert, 
electrical and motor-car engineer, lately carrying on business at 8, 
Kingsland Passage, Dalston, and 487, Kingsland Road, N.W. The 
accounts show liabilities of £643 6s. 6d., and assets £20. In reply 
to Mr. E. Leadam Hough, Senior ;Official Receiver, the debtor 
stated that in July, 1901, witha capital of £129, of which one-half 
was a loan, he commenced the above business. It became necessary 
to borrow more capital, and he obtained another loan of £179 from 
afriend. In August, 1902, he sold the business to Calvert's Motor 
Co., Ltd., which was registered with a nominal capital of £5,000 to 
acquire and work it. The only cash capital subscribed was £575, 
shares to that face value being taken by friends. For the purpose of 
the sale to the company, the assets were valued at £800, and the 


goodwill at £1,225. Under the purchase agreement the company ~ 


undertook.to discharge the existing trade debts which amounted to 
£700, and they had since paid off or otherwise satisfied claims to 
the amount of £520. Witness’s present liabilities included trade 
debts for £387, which really ought to have been paid by the com- 
pany. The debt to the petitioning creditors (Brown Brothers, 
Ltd.) returned at £118, should have been taken over by the com- 
pany, but it was overleoked at the time, and subsequently the 
company declined to acknowledge it as their liability. As vendor, 
witness received 1,379 shares of the company. He handed 179 
shares to the lender of the £179, and 200 shares to the lender of the 
£60 borrowed capital,.the latter gentleman having also supplied 
machinery for the business. The remaining 1,000 shares he retained 
as representing the goodwill of the besiness. Witness acted as 
managing director until the company went into liquidation last 
December. He attributed his own failure to the failure of the com- 
pany, which died through lack of sufficient capital, thus rendering 
his shares valueless. The examination was ordered to be concluded. 

J. F. Worthington and G. Nuttall, electrical engineers, of Hanley, 
were examined at Hanley Bankruptcy Court on February 25th. 
Mr. Nuttall stated that he was unable to produce the partnership 
agreement, and could not say where it was. The books themselves 
would not have shown the position of the firm. He was still of 
opinion that the estate would realise a surplus, if the things were 
sold properly. The examination was closed. 

A general meeting of the creditors of William Peter Durtnall, 
electrical and mechanical engineer, 85, Finsbury Pavement, E.C., 
and Caversham Road, Reading, was held last week at the London 
Bankruptcy Court, before Mr. E. Leadam Hough, Senior Official 
Receiver. The meeting was called to remove Mr. E. H. Hawkins 
from the post of trustee. It appeared that Mr. Percy Mason, as 
trustee under a deed of assignment executed by the debtor last 
May. obtained a contract to instal electric light and power at a 
printiog office in Reading for Messrs. Wyman & Sons, Ltd, but the 
work was stopped in August, when the bankruptcy proceedings 
were instituted against the debtor. Mr. Hawkins, as trustee under 
the bankruptcy, called upon Mr. Mason to repay to the estate 


_ monies he had expended in continuing the Reading contract, and a 


motion had been entered for the decision of Mr. Justice Wright 
upon the point. The Chairman explained the reason for calling the 
meeting, and. expressed his view that it would be a mistake for 
Mr. Mason to then endeavour to get Mr. Hawkins removed from 
the post of trustee, as it would look as if he were trying to “ burke ” 
the motion. Mr. Mason disclaimed any such intention, and offered 
to have the meeting adjourned for three weeks in order that the 
motion might be disposed of in the meantime. After considerable 
discussion that suggestion was adopted. The motion came before 
Mr. Justice Wright on Monday when counsel asked for it to be 
removed from that day’s list with a view to a settlement being 
arrived at between the parties. His Lordship granted the 
application, and intimated that the case could be reinstated in the 
list if the parties could not come to an agreement. 


Dissolutions and Liquidations.—The pecition for 
winding-up the Electric Lighting Boards, Ltd., will come up on 


adjourned hearing on March 10th, and the Court will be asked to 


make an order for complsory winding-up, or in the alternative for a 
continuation of the voluntary liquidation under the supervision of 
the Court. 

Creditors of the Surprise Arc Lamp Syndicate must send details 
of debts, &., to the liquidator, Mr. Frank Brown, 1, High Street, 
Croydon, by March 28th. : 

Mr. Joseph Lawrence Brown has retired from the firm of Messrs. 
Duckett & Brown, electrical engineers, of 10 and 12, Edmund 
Street and 68, Albion Street, Birmingham. The business will be 
continued by the other two partners, Mr. Herbert Duckett and Mr. 
Thos. Chapman McMichael. 


Electric Launches,—The Thames Valley Launch Co., 
Ltd., whose chief works are at Weybridge, Surrey, have built a large 
number of boats recently, and are receiving a considerable number 
of foreign orders for electric, steam and petrol boats. They bave 
delivered within the last few months an electric lauich to the 
order of H.H. the Mabarajah Major-General Sir Ganga Singh of 

ir; a pinnace for the Bay of Naples for a private owner, and 
8 32-ft. cabin-boat for use at Durban by the Natal Government. 


New Journals.—We have received No. 1 of the Machinery 
Users’ Journal, a new 34. monthly publication which is being 
brought out in London. It claims to be the only journal devoted 
exclusively to the protection and advancement of the interests of 
manufacturers and users of machinery. 

The first number of the Electrical Contractor has reached us. It is 


the monthly official organ of the London section of the National 
circulates 


cal Contractors’ Association, and free among mem- 


bers. The subscription to members of affiliated societies is 2s. 6d. 
annum. Those responsible for the production of the paper, which 
consists in all of four pages of editorial matter, have not yet made 
up their minds as to the date of publication, the cover stating it as 
the 1st of ‘each month, and the editorial note as the 26th. We 
welcome this little organ, but would say that it bears evidence of 
being edited in a hurry, if at all. 


Dialite Cable.—We have received a copy of a report by 
Mr. Adams, of the Glasgow Corporation Electricity Department, 
on a test of 19/14 “ Dialite” cable. The cable was cut in two, and 
two ends were sealed up with Ozokerite tape and compound ; 
thimbles were sweated on the other two ends. The cables were then 
placed underground without any protection whatever on October 
27th, 1902, and a pressure of 500 volts was put on between the two 
conductors. An insulation test was taken every week, with the 
resvlt that it gave 175 megohms to earth. Two buckets of water 
were poured over the soil every morning. The cable remained 
underground for 10 weeks without breaking down ; it was then bent 
into all shapes and forms, and coiled round a 4-in. pipe, after 
which it was placed underground again with 500 volts pressure 
between the two conductors. The insulation test was taken again 
ever~ week with the same result—175 megohms to earth—for three 
weeks without breaking down. Mr. Adams was satisfied that the 
cable was waterproof, and the insulation had not cracked with the 
ben test. 


Fire Prevention.—A very fine installation of their 
patent automatic indicators and gongs has been carried out by the 
May-Oatway Fire Appliances, Ltd., in the warehouse of Mesars. 
Arthur & Co., Ltd., Glasgow. This is believed to be the largest 
installation of its kind in the kingdom, and is specially noteworthy 
from its being connected direcily with the Glasgow Fire Brigade 
stations; we understand that the cost of the work was well over 
£1,000. There are 643 automatic detectors, in four groups, three of 
which protect separate blocks of the property, and indicate the 
room, floor, means of access, &c., while the fourth is devoted to the 
Ingram Street frontage of the building, and focusses the informa- 
tion received from the other three groups. The local alarms are 
automatically repeated four times in a definite Morse telegraphic 
cipher at the headquarters of the Fire Brigade, where a shutter 
drops, revealing the name and address of the company. A dropped 
shutter due to an outside contact is disregarded, in the absence of 
the four cipher calls. The condition of the circuits can, of course, 
be tested at any time without causing a false alarm. Seeing that 
the most elaborate fire-extinguishing devices are useless until the 
fire is known to be in existence, the value of such an early warning 
as is given by the May-Oatway apparatus needs no demonstration. 
We note that connections have been allowed between 10 buildings 
and the Glasgow Fire Brigade, as well as brigades at Birmingham, 
Liverpool, Manchester, Leeds and other places. 


Books Received.—* Die Grandgesetze der Wechselstrom- 


’ technik,” by Dr. Gustav Benischke. Brunswick : Friederick Vieweg 


and Sohn. 1903. M. 3.60. 

Chemical Technology, Vol. iv. :—‘ Electric Lighting,” by A. G. 
Cooke ; “‘ Photometry,” by W. J. Dibdin. London: J. and A. 
Churchill. 1903. 20s. 

“La Traction Electriqué,” by Paul Dupuy. Paris: C. Naud. 
1902. 12 francs. 


Rating of Electric Lighting Plant.—Rather an 
interesting point was raised at the Lands Valuation Appeal Court, 
held in Edinburgh on Tuesday, 24th ult. The’ Wemyss Coal Oo., of 
Fifeshire, appealed aga an entry in the valuation roll by the 
assessor of £24 as the value of electric lighting plant at their 
collieries, The appellants contended that the plant came under the 
exemption of Sec. 4, Sub-Sec. 2 of the Lands Valuation Act, 1895, 
which enacts that ere¢tions made or acquired by tenants shall be 
entered in the valuation roll, and the lessees shall be deemed to be 
the proprietors theréof, provided that the enactment shall not 
extend “‘to any erections or structural improvements made or 
acquired and used exclusively for the purpose of working or cleaning. 
minerals.” The assessor held that electric lighting plant constituted 
an independent heritable subject, capable of being separately let, 
and he contended that it did not fail within the exemption. The 
Fifeshire Valuation Committee upheld the contention of the com- 
pany, and directed that the entry complained of should be deleted 
from the roll, and the Lands. Valuation Appeal Court on Tuesday 
upheld the deliverance of the Committee on the ground that the 
lighting plant was exclusively used 1n connection with the working 
of minerals, and fell within the exemption of the section of the Act 
stated. 

The Assessment Committee of Bedford Board of Guardians has 
reduced the re-assessment of the Corporation electricity works from 
£1,982 to £1,800, and this has been accepted by the T.C. 


Imports of Electrical Apparatus,—The value of the 
foreign electrical goods and apparatus (not including electrical 
machinery and apparatus) imported into thie country during January 
last is returned at only £52,777,.as compared with £61,368 in 
December last, and £63,304 in January, 1902. The Board of Trade 
has, with the new year, given separate classifications in its monthly 
returns to the imports of (1) foreiga electrical machinery, and (2) 
telegraph cables and apparatus, the January totals being respec- 
tively £62,137 and £7,530. 


Smoking Concert.—On Thursday, 26th ult., the second 
annual smoking concert of the staff of the Glasgow Corporation 
electricity department was held in the Lansdowne Restaurant, 
Hope Street, when Mr. W. A. Chamen, chief engineer, presided, 
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Special Lathe for Tramcar Wheels, — We have 
received from Messrs. Newbold’s Machine Tool Co., of Up 
Thames Street, E.C., a circular illustrating a 20-in. centre lathe, 
specially built for turning tramcar wheels on their axles. We 
understand that this firm has equipped the tramways repair shop for 
the Newport (Mon.) Corporation, and has a variety of similar work 
in hand for similar purposes. 


ELECTRIC LIGHT AND POWER NOTES. 


Aylesbury.—Negotiations for the purchase of the Gas 
Works having proved futile, the U.D.C. has decided to at once take 
steps to agree with a company to work the E.L. prov. order. . 


Barnstaple.—The T.C. has decided to take steps to 
obtain consent from the L.G.B. to borrow the balance of the money to 
extend the electric lighting to the outside area of the borough. 


Bath.—The committee which was appointed to advise the 
City Council as to the offer by the Bath Electric Tramways Co. to 
acquire the electric lighting works on a lease of 32 years, has decided 
to recommend that the offer be not accepted, and that the Corporation 
do not further consider the question of parting with the works 
under any circumstances. The offer was to pay to the Corporation, 
as rental, sufficient every year to cover the interest and sinking fund 
on the present capital (£110,000), and also by instalments spread 
over the period of the lease, the sum of £5,100, which represents 
the actual cost to the rates of the undertaking. 


Belfast.—At a recent meeting of the T.C., the Gas and 
Electric Committee brought forward a proposal to adopt a flat rate 
of 4d. per unit for domestic lighting, and to reduce the charges in 
other cases from 6d. and 2}d. to 6d. and 14$d. per unit on the 
maximum demand system. There was strong opposition on the 
Council to the retention of the maximum demand scale, the usual 
arguments, born of ignorance and self-interest, being advanced. 
Eventually, in spite of the efforts of Councillor Andrews, who 
fought pluckily for the minutes, and knew what he was talking 
about, the recommendations were referred back for the committee to 
consider the advisability of adopting a flat rate of 4d. per unit all 
round. The committee would be justified in resigning, though 
the result of their doing so would evidently be disastrous from the 
ratepayers’ point of view. 


Belgiam.—The town of Gosselies is about to be lighted 
by electricity. The current will be supplied from the power station 
at Roux of the Société d’Electricité du Bassin de Charleroi, four 
transformer stations being provided in Gosselies. Tenders for the 
carrying-out of the work have just been invited. 


Brighton.—It is understood that the Corporation has 
given way to the opposition to its Bill, intended to authorise the T.C. 
to supply current for lighting purposes to places outside the borough, 
and has quoted the terms at which the Corporation will supply the 
_ authorities. Ifthe terms are favourable, the opposition will 

P- 

Bromley.—The R.D.C. has consented to the grant of a 
prov. order for electric lighting in its area, to the Kent Electric 
Power Syndicate, Ltd. 

Carmarthenshire.—On the ground that it created a 
monopoly, the County Council on February 25th decided to opyose 
the Carmarthenshire Electric Power Bill. There was some opposition 
to the decision, it being urged that the introduction of electricity 
would develop the county, and that the company would be able to 
supply at a less cost than a small local authority or company. 


Croydon.—The Corporation has received from the L.G.B. 
sanction to the borrowing of £45,406 for electric lighting purposes, 


and £2,800 for the enlargement of the electricity works. The Cor- . 


poration has accepted the tender of Messrs. Babcock & Wilcox for 
—— in connection with the new condensing plant. 

ight arc lamps are to be placed in Penge Road, and a cable laid 
at a cost of £417; nine arcs in Portland Road at a cost of 
£439, and the mains extended to the Ashburton Estate at a cost of 


Dudley.—The T.C. has decided to raise a loan of 
£22,000 for electric lighting purposes. 

Failsworth,—The U.D.C. has been recommended to 
transfer the electric light order of 1899 to Manchester Corporation, 
the former body having the option of purchase at the end of 21 

_ years, and each subsequent five years. Phe prices for energy are to 
be the same as at Manchester. 


the principal thoroughfares, and the number of arc lamps erected 
for this purpose is 35. These are also fitted with two incandescent 
lamps, to be switched on at midnight when the arcs are extinguished. 


Phe plant at the works has a ligh ca of about 9,000 


consumers, representing about 4,800 8-c.p. lamps. The rates 


charged are:—For lighting purposes 6d, per unit, with discounts ;. 


and for motive power 2d., without discounts. At Tuesday’s cere- 
mony a beautiful gold bracelet was presented to Mrs. Fairlie as a 
souvenir of the occasion, on behalf of the consulting engineers, 
Messrs. Burstall & Monkhouse, London. After a description of the 
works had been given by Mr. Burstall, the company adjourned to 
the Town Hall, where a cake and wine banquet was held... Provost 
Weir presided, and the guests numbered 150. The resident elec- 
trical engineer for the burgh is Mr. John McMillan. 


Felling.—The U.D.C. on Monday decided to take elec- 
tricity for street lighting from the Northern Counties Electricity 
Supply Co., Ltd., and to oppose the Bill of the Newcastle Elec- 
tricity Supply Co., which is seeking powers to supply the district. 


Glasgow.—An interesting action has been before Lord 
Kincairney, in the Court of Sessions. The record was closed last 
week. The action was raised by the Westminster Fire Office, 
an insurance society having an office at 92, West George Street, 
Glasgow, against the Corporation of Glasgow, to recover £1,503. 
In November, 1899, the defenders introduced electricity for 
lighting purposes into Harry Carrick Webster's house, 48, Mont- 
gomerie Drive, Kelvinside. Ono July 26th, 1901, Mr. Webster 
closed his house for the summer season. The electric switches were 
carefully turned off, and other arrangements were made to prevent 
an outbreak of fire. Notwithstanding these precautions a fire broke 
out in the house on July 30th, which involved Mr. Webster and his 
wife in pecuniary loss amounting to £1,508. The house and furri- 
ture were insured with the pursuer’s company, who paid the £1,508 
to the insurers, and obtained an assignation of their right to demand 
reparation from the defenders. The pursuers now sue the defenders 
for repetition of the money paid to the Websters on the ground 
that the fire was due to the inefficient manner.in which the service 
cables were laid, and the, inefficient means of insulation adopted. 
The defenders maintain that the fire was not caused by their act or 
default, and that the action is barred by the provisions of the Public 
Authorities Protection Act, 1893. It is said that after the electric 
cables were laid into Mr. Webster’s house they became his property 
from the boundary wall of his premises. The cables used were per- 
fectly good and sound and of the best make. The insulation was 
quite effective, and there were no faults in the conductors. The 
case was sent to the Procedure Roll.—Zdinburgh Evening Dispatch. 

The T.C. has resolved to extend the electric lighting to New 
City Road (from St. George’s Cross) and in Gainboard Street and 


Wyndford Street—63 arc lamps; and in Victoria Road, from . 


Eglinton Toll to Queen’s Park Gate—24, 

The Street Electric Lighting Committee has agreed to approach 
the electricity department with a view of getting the charge of 
£14 per lamp reduced, and that it be remitted to the clerk to ascer- 
tain from the department what reduction would be made in the 
event of iis being decided to have each alternate lamp between 
Botanic Gardens and the car terminus at Gt. Western Road extin- 
guished at midnight. 


Halifax.—Negotiations are taking place between the 
Halifax municipality and the Sowerby Bridge U.D.C., with regard to 
supplying the latter with electricity. The Halifax Electricity 
Committee has quoted the following as the lowest possible price :— 
“For a supply between 6 a.m. and 4 p.m., 23d. per unit; between 
4 p.m. and6 a.m., 2§d. per unit up to 30,000 units taken per 
annum ; 24d. per unit over 30,000. The minimum consumption to be 
not less 18,500 units per annum at 28d. per unit.” 


Hartlepool.—The terms arranged between the Corpora- 
tion and the Northern Counties Electricity Supply Co. for elec- 
tricity supply have been made known. The company is to provide 
all lamps, pillars, fittings and cables, and supply energy at 3d. per 
unit. Private consumers will be charged on the Brighton system 
at 7d. per unit for the first 100 units per quarter, and 2d. per unit 
after. For motive power the rates will be for the first 100 hours 
per quarter 24d. per unit, and 14d. per unit after. 


Gloucester.—The T.C. has applied for loans of £15,000 
for extensions of the electricity mains, and £25,000 for enlarging 
the electricity works, providing additional plant for supplying the 
light railway, and providing additional mains for lighting and 
power purposes. 


Guildford.—Owing to the statements made relative to 
the pudlic lighting by electricity, the EB L. Co. has offered the T.C. 
every facility for testing the voltage in the mains, and to provide a 
recording voltmeter. The offer has been accepted. 


Hastings.—There was no opposition at the L.G.B. 
inquiry on February 25th, relative to the application of tne Cor- 
poration for a loan of £705 for additional apparatus at the electric 
lighting works. 


Hebden Bridge.—The special committee has recom- 
mended the Council to proceed with its own scheme at an estimated 
cost of £10,260, and against this the Halifax Corporation bas 
offered fresh terms for the supply of energy. The U.D.C. has 
resolved to take the opinion of the ratepayers on the subject. — 


Heckmondwike.—At a meeting on Monday evening the 
U.D.C. recommendation of the Electricity Committee, 
that a 250-kw. generating set and feeder cable be put down at the 
electricity works. 
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Kilmarnock.—The result of the plebiscite taken on the 
question of electric lighting and traction has resulted in an over- 
whelming majority against the Corporation scheme. The figures 
announced are :—In favour of the oration scheme, 988 ; 


the Corporation scheme, 4,030. Of the latter 2,029 voted in favour - 


of terms being procured from a private company. 
Lincoln.—The T.C. on February 25th adopted a pre- 


ferential rate for consumers of 5,000 units per annum, of 6d. and 
2d. per unit, instead of 6d. and 23d. as heretofore. 


last week’s meeting of 


M.B C., it was decided to extend the electric mains, and provide arc 
lamps to the amount of £4,664 17s, Upon the recommendation of 
the Lighting Committee, it was decided to settle the claim of the 
Sir Hiram Maxim Electric Co., Ltd., for loss alleged to have been 
incurred by them in connection with their contract for supplying 
steam pipes, &c., for the. generating station by the payment of 
£200 


Kinpurn.—The street lighting of the High Road, carried out by 
the borough of Hampstead, was started on February 21st. The 
Gilbert Arc Lamp Co.’s lamps and apparatus are used, raising and 
lowering gear being fitted in all cases. The lamps are run off a 
constant potential of 1,400 volts. 

MaryLEBOnEe.—The M.B.C, is still writhing under the arbitrator’s 
award regarding the geen of the electric lighting undertaking. 
Counsel’s opinion is that the Council cannot get out of it, but the 
Council has shamelessly referred the matter back to the E.L. Com- 
mittee to get further opinion of counsel. 

StranD.—A fault occurred in the electric main serving a great 
part of the East Strand district on Tuesday, February 24th, about 
10.30 p.m., cutting off the lights to the Gaiety Theatre, at which 
his Majesty the King was a visitor; but it is stated that no incon- 
venience was suffered, the gas being instantly turned on, In the 
new Gaiety the risk will be minimised by obtaining the supply 
from two companies. The Metropolitan Electric Supply Co. has 
under consideration the duplication of its mains in this ct. 

Sroxe NewrneTon.—The Council wishes to promote a Bill in 
Parliament enabling it to purchase electricity in bulk from 
Hackney and Islington for the lighting of certain streets. As there 
was opposition, a poll has been taken, and the result is:—For the 
Bill, 2,371; against, 2,117—majority in favour, 254. 

L.C.C.—At the meeting on Tuesday the Council decided to grant 
aloan of £16,245 to the Shoreditch M.B.C. for electric lighting 
works. 

The Highways Committee reported that the Bermondsey M.B.C. 
had made application to the B. of T. for a prov. order in respect of 
the parishes of St. John, Horsleydown, St. Olave and St, Thomas, 
which now form part of the Borough of Bermondsey. The area 
under the proposed order is already included in the 1889 order of 
the London Electric Supply Corporation and the St. Olave’s order 
of the County of London and Brush Co., and it was also embodied 
in the application made by the pacman gp Council last year. It was 
proposed to ask the Board to amend the order by reducing the 
maximum price from 13s, 4d, to 10s. for any amount up to 20 units 
and to 6d. for each unit afterwards, as in the case of the Woolwich 
order of 1902. It was also intended to ask the Board to insert 
certain amendments in the Camberwell order, by which the London 
Electric Supply Corporation seeks to add to its area of supply that 
part of Camberwell not covered by the comrany’s previous orders. 


Lyndhurst.—A letter has been sent to the B. of T. on 
behalf of the directors of the Lyndhurst Electric Lighting and 
Traction Co.,; Ltd., stating that since the or’er was obtained (1901), 
the directors, officers and shareholders in the company have con- 
siderably changed. The present officers, after a very exhaustive 
house-to-house examination within the whole of the district com- 
prised in the order, are satisfied that neither without nor with the 
use of the power by the proposed railway (the construction of 
which is about to be commenced) would the company have 
sufficient consumption to warrant the expenditure of the capital 
necessary to put up an efficient installation. The B. of T. were 
therefore asked if they would allow it, and the New Forest R.D.C. 
would agree, through the 0.C., to make up the deficiency in the 
net receipts each year for a period of, say, 15 years from the date of 
the commencement of the works to such an extent as would provide 
a minimum dividend of 3? per cent. upon the capital invested, 
upon condition that the company undertook the construction 
of the works. The Board of Trade replied that they were not 
aware that the local authority had power to enter into an agree- 
ment of this nature; and as the undertakers did not appear to be 
disposed to carry out their obligations under the order, the Board 
proposed to revoke the order forthwith. 


Macclesfield.—The T.C. on February 26th decided to 
apply tothe B. of T. for an extension of two years in which to 
carry out the works under the electric lighting order. 


Mosley.—The T.C. has decided that from April 1st next 
the price of electricity be reduced from 54d. to 44d. per unit, and 
that all new consumers connected be allowed the electricity free 
from April 1st to July 31st next. It was stated that if more con- 
sumers were not obtained, the electric lighting undertaking would 
never pay, and it was hoped that the gift would be an inducement to 
people to adopt the light. When the trams begin to run, it is 
thought the undertaking will make a profit. 


Norwich.—The Electricity Committee reports that for 
the year ended December 3lst, 1902, the sale of energy realised 
£24,849, as against £23,000 the year before. After paying the 
interest of 32 per cent. on the capital there remained £5,444 to 


start, Lay her year, without any deduction for depreciation or 


The directors of the Norwich Electricity Co., Ltd., whose 
undertaking has been transferred. ‘to the Corporation, on 
Saturday presented each employé with a sum of money in recogni- 
tion of their efforts to make the concern a success. 


Newcastle-on-Tyne,—aAt the last. meeting of the Tram- 
ways Committee the question of the cost of electricity for street- 
lighting purposes was mentioned, it being stated that if the cost 
could be reduced the Watch Committee would probably light the 
remainder of the tramway routes and the streets in the heart of the 
city with electricity instead of gas. .A small committee was 
appointed to go into the matter. 


Pudsey.—A number of ratepayers have requisitioned the 
Mayor to call a public meeting to consider the electric lighting 
proposals, The Mayor bas refused the request, pointing out that, 
as a prov. order has been obtained, he cannot accede to the request. 


Pwllheli—The Public Works Committee has reported 
to the T.C. that the gas company has decided to take over the 
electric lighting prov. order granted to the Council in 1900. The 
company has agreed to reimburse the Corporation the cost of 
obtaining the order, and to supply public lighting at 4d. per unit, 
‘private lighting at 6d., and powerat 24d. If the undertaking should 
realise a net profit of 74 per cent., the charges are to be abated, and 
any sum above 7 per cent. is to be divisible. The company suggested 
that the periods at which the Council should have the option of 
ee the undertaking should be 15, 25, 35 or 42 years. The 

ouncil has agreed to the suggested alterations. 


Reigate,—The T.C. has adopted.a flat rate of 54d. per 
unit to consumers using at least £100 worth of energy per annum. 


Ross,—The U.D.C. has decided to discontinue the use 
of electricity for street lighting unless better terms are quoted by 
the Electric Light and Power Co, The terms asked are :—£19 10s. 
per annum for enclosed arc lamps; open type arcs, £16 10s. 
per annum, based on 1,960 hours’ consumption a year. If this is in 
excess of the hours required, energy will be supplied by meter at 
7d. per unit. The charges include trimming and connecting the 
lamps to the mains. 


Sevenoaks.—It is anticipated that the Electric Power 
Distribution Co, will agree to band over the prov. order to a syn- 
dicate who will provide a supply within the next 12 months. 


Shanghai.—The price per unit for incandescent lighting 
is 14 tael cents. Electricity for working motors is supplied at a 
fixed rate of 9 tael cents per unit for any motor of } B.H.P. and 
over. For motors of less power the price will be 14 tael cents per 
unit. Both rates are subject to discounts for large monthly con- 
aa. ion. A tael cent may be roughly taken as equal to one pice 


Shipley.—On February 25th a L.G.B. inquiry was held 
into the application of the U.D.C. for a loan of ,000 for the 
purpose of electricity supply. A loan of £22,000 had been previously 
granted. The present loan was required for steam dynamos, 
boilers, &c., £18,050 ; electric mains, meters, and motors, £15,422 ; 
street lighting, £3,760; offices, £1,500; engineering and other 
expenses, £2,395; contingencies, £3,873. It was explained that 
the increased demand for power for tramway purposes necessitated 
the extensions. There was no opposition. 


Shropshire, Worcestershire and East Denbighshire. 
—The Bill which is being introduced this session for the authorisa- 
tion of an electrical power distribution scheme in the above-named 
counties, provides for the erection ef three generating stations, at 
Cefn Mawr, Wellington and Stourport. These districts are well 
supplied with coal and water, and with railway facilities. There are 
31 local authorities in the area in question, of which only seven have 
electricity works ; eight others have prov. orders, which are lying 
idle. The latter, with the remaining 16 authorities, are likely to be 
customers for energy in bulk. The region is ill-served with tram- 
ways at present, but when electrical energy is readily available, 


doubtless great developments in this direction may be expected 


There are nearly 200 coal mines in the area and 27 metalliferous 
mines, which are likely to call for large supplies, and there are. 1,650 
mills and factories, as well as ironworks, &. The total area con- 
cerned comprises nearly 14 million acres, with a population of three- 


quarters of a million. In the title of the Bill, in our last issue _ 


(p. 347) Derbyshire was, by a clerical error, substituted for 
bighshire. 


Sittingbourne.—The U.D.C. has signed an agreement 
with the Kent Electrical Power Syndicate for the establishment of 
electric light works for the town. The Council is to have the 
option of purchase at the end of 21 years, and will support the 
company’s application for a prov. order. The neighbouring Council 
at Milton has given its support on similar conditions. 


South Wales.—The. South Wales E.P.D. Co. have 
leased from Messrs. Guest, Keen & Nettlefolds, Ltd., a site 
adjoining the G.W. Railway at Cwmbran, and immediately opposite 
the Patent Nut and Bolt Co.’s works. On this ground they are 
now erecting, as a stop-gap, one of their permanent stations. The 
Cwmbran station will eventually contain some 75,000 x.P., and in 
the near fature at least 15,000 up. will be required; but to build 


-and equip even such a station as the smaller of the two would take 
- 18 months or two years, and the company have so many inquiries, 
that neither they 


applications'and contracts for power in this area 
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nor their consumers .can. afford to wait. The company therefore are 
erecting a semi-permanent generating station at Cwmbran to hold 
some 2,250 u.P. of electrical plant, and this will be at work and 
ready to supply current in June next. 


Staffordshire.—The following local authorities have © 


decided to oppose the Bill of the North-Western Electricity Co. :— 
Biddulph U.D.C,; to secure protective clauses; Stafford T.C.; 
Stone U.D.C.; Stoke-on-Trent T.C. 


Tipton.—At the meeting of the Council last week 
aletter was read from Messrs. Hill, Dickenson & Co, stating that 
their clients, the Midland Electric Corporation, could not in any 
way recognise the award. of Major Cardew so far as it dealt with 
the construction of the agreement which was not before the 
arbitrator to decide, and that they were taking the matter up with the 
arbitrator. The clerk was empowered to write to the Midland 
Electric Corporation calling upon them to carry out the terms 
of their agreement with the Council, dated June 24th, 1898. 


Todmorden,—The T.C. on February 25th decided to 
apply to the L.G.B. for a loan of £21,274 for capital expenditure 
for electric light and power, and to ask the B. of T. for an exten- 
sion of time in which to carry out the work allowed by the E.L. 
Order of 1901. : 


Walmer.—At a special meeting on Wednesday the T.C. 
resolved to give their consent to the application of the Kent Electric 
Lighting Co. for powers to supply in the district, including Deal. 


Watford.—A loan of £2,000 has been applied for by the 
U.D.C. for electricity purposes. 


West Bromwich.—The Council is erecting 12 lamps in 
High Street, six to have incandescent gas burners and six to be 
electrically lighted, in order to demonstrate the relative efficiencies 
of the two systems. 


Worcester.—The Electricity Committee has recom- 
mended the T.C, to expend £550 in purchasing the 43 installations 
in the city belonging to the National Electric Wiring Co. _ 

The Corporation Electricity Committee reports that the electricity 
works, after meeting the interest on loans and sinking fund pay- 
ments, yielded a profit of £1,151 on the year’s working. By the 
utilisation of water-power 58°6 of the energy has been generated, 
and the fuel bill shows a decrease of £572. 


ELECTRIC TRACTION NOTES. 


Croydon.—The Corporation has decided to extend the 
borough tramways from the present terminus at High Street, South 
Norwood, to the borough boundary at Penge, at a cost of £6,018. 
The estimate provides for constructing the track in a similar 
manier to that already laid, with this exception, that it is proposed 
to use Messrs. Hadfield’s manganese steel points and crossings, 
which are, the Tramways Committee says, undoubtedly the best in 
the market, being manufactured from a much tougher material than 
the ordinary cast-steel. They are also curved to suit any required 
lead, making it possible to obtain an easy run for the car through 
the loops. oa 


Glasgow.—The Tramways Committee has just issued 
the half-yearly report for the period ending February 14th, 1903 :— 


1901-2. 19€2-8. 
Revenue .. es se ee os £448,575 £452,476 
Passengers 118,384,471 128,894,740 
Miles of double track .. 504 63 


G.W. Railway.—The Western Mail says that the Great 
Western Railway Co. intend shortly spending a large amount of 
money in tbe improvement of their branch line from Whitland to 

i by introducing electrical working, and an additional 
crossing station at Llanfyrnach. 


Isle of Thanet.—The Isle of Thanet Electric Tramways 
Co. was ordered at the Kent Assizes to pay £200 damages to Mrs. 
Hedges, for personal injuries sustained through the alleged negligence 
of the company’s servants. 

Kirkealdy.—The electric tramway scheme was in- 
augurated on 28th ult. The total estimated cost for the lighting 
and tramways undertaking was £87,000. The lighting system 
(which was inaugurated in December last) is the three-wire con- 
tinuous current system, the current being supplied to consumers at 
a pressure of 230 volts. Up to the present applications have been 
received for light and power from 47 consumers, totalling over 
3,000 8-c.P. lamps. The streets are lighted with 49 arc lamps. 
The tramway route extends a distance of 3 miles, and 24d. is 
the fare “‘ all the way,” while a 4d. system has been adopted. At 
the generating station the boiler house contains three Stirling 
water-tube boilers. There are two 80-HP. engines, each with 
two shunt-wound balancer dynamos, each side being - capable 
of developing 24 xw., and turee 250-uP. Browett-Lindley 
engines, each coupled ‘direct to a 150-kw. Laurence-Scott 
compound-wound dynamo, all the large sets being arranged 
for use either for lighting or for traction, The smaller ones are 
two-crank compounds, and the Jarger ones three-crank compounds, 
The jarger engines are of the enclosed, self-lybricating, side-by-side 
compound type, each devejoping 950 1.m.P. at 400 revolutions 
minute with 190 Ibs, steam pressure aud exhausting into the atmo- 


sphere. The consulting engineers for the scheme were Messrs. 
Kennedy & Jenkin, London. Ten cars. will be used in the mean- 
time, although the car shed has accommodation for 15. At the 
opening ceremony three cars, tastefully decorated, were used, and 
throughout the evening the vehicles were run for public service, 
and were continually crowded. A cake and wine banquet was 
given in the Town Hall after the ceremony, and Provost Tait 
presided. ‘‘ Success to the Undertaking ’’ was proposed by Provost 
Livingston, Dysart. Councillor Ferguson, convener of the Tram- 
way Committee, in acknowledging the toast, said they looked 
forward to making important extensions, and it would not be 


. the blame of the Courcil if they did not carry the line as far as 


Leven on the one hand, and possibly Burntisland, or, at all 
events, Kinghorn, on the other. Other toasts followed. 


Lancaster.—As the result of the report of Col. Yorke 
and Mr. Trotter, the T.C. last week decided to extend the loop on 
the steepest portion of the gradient in Bowerham Road, which is 1 
in 12, a distance of about 150 yds., from the Park Hotel to Bower- 
ham School. The desire for an accelerated service has prompted 
the engineer to recommend the Committee to lay double lines at 
other points. 


London.—CaMBERWELL.—The Borough Council last 
week declined to give the London County Council a general sanc- 
tion to disturb the roads in connection with the electrification of 
the tramways, but expressed willingness to consider any scheme 
that the L.C.C.’s engineers might submit for consideration. The 
borough engineer was authorised to obtain expert evidence as to 
the present condition of the wood paving in the main roads where 
the existing levels were likely to be disturbed by the tramway 
operations. 

Manchester Southern Scheme.—An arrangement of 
some importance has been made provisionally between the pro- 
moters of the Manchester Southern Tramways Bill and the Cor- 
porations of Manchester, Salford and Eccles. In the event of this 
Bill passing, the Eccles Corporation is to have transferred to it all 
the powers conferred, so far as the same relate to tramlines in 
Barton Road and Peel Green Road, within the borough, on pay- 
ment to the prcmoters of the agreed expenses per mile of single 
track in respect of the whole length of track within the borough. 
Salford is to have a lease of the tramways when constructed, but if 
the Salford Corporation fails to accept the lease within a given 
time, the right is transferred to Manchester. Manchester will also 
take over the powers of this Bill, so far as Eccles is concerned, in 
case the Eccles Corporation should decline to do so. 

The Salford Tramways Committee has been requested by Eccles 
to proceed at once with the proposed circular route of tramways 
from Eccles railway bridge to Monton and Winton. 


Melbourne.—We read in the Melbourne Age that an 
electrical expert, representing an American company, had a consul- 
tation with the Minister of Railways on January 21st on the ques- 
tion of substituting electricity for steam as the motive power on 
the suburban railways. The expert added that the company which 
he represented would be prepared to undertake the electrical equip- 
ment of the suburban system at little more than half the amount of 
Mr. Rennick’s estimates, and to take Government debentures in 
payment. 


Morecambe.—The T.C. has invited the B.E.T. Co. to 
submit proposals for taking over the tramways, and converting 
to electric traction. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee on 26th uit., the question of redemption was again con- 
sidered. The chairma., Mr. W. Cail, moved the adoption of the 
recommendation of the General Purposes Committee, which 
suggested that £21,000 should be set aside out of the profits as an 
accumulative fund. Mr. Gillespie, the vice-chairman, seconded. 
Alderman Baxter Ellis proposed as an amendment that ooly £15,000 
should be so setaside. He said that this attempt to take up all the 
profits of the system was a blow at municipalisation which he was 
sure the Council and the people of Newcastie would never sanction. 
They were already redeeming the capital at the rate of £23,000 per 
annum and to add to this £21,000 out of the profits made £44,000 
per year, which was unfair, seeing they were. already providing for 
all necessary repairs out of income. Mr. Adams seconded the 
amendment, which was carried. 


Portsdown and Horndean,—In very unpropitious 
weather this line, which has been constructed by the Provincial 
Tramways Co., was opened on Monday. More than 100 persons 
accepted the invitation of Mr. A. W. White, J.P. (manager) to be 
present at the trial rua. Five cars made the journey from Cosham, 
over Portedown Hill and vid'the village of Parbrook and Waterloo 
to Horndean, the journey being completed in about 35 minutes. 


- On the return run a halt was made at Purbrook to inspect the trans- 


former station. The electric power is transmitted from the 
Portsmouth Corporation generating station, on the three-phase 
system, at 5,000 volts, to Parbrook, a distance of 6} miles. The 


mains are laid in duplicate, and arranged with disconnecting boxes . 


at half-mile intervals. ‘Tne Purbrook station plant consists of two 
motor-generators, each of 200 kw. Here the current is reduced 
and put on the lioe at a pressure of 550 volts, The motor-generators, 
as weil as the whole equipment of the line, were supplied by 
Messrs, Dick, Kerr & Co., the contractors; Mr. John Glen was the 
consulting engineer, and Messrs. H. Rotter and T, Harrison Jones, 
the electrical engineers for the line. At a luncheon which followed, 


Mr, White expressed a hope that the time was not far distant when 
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the line would be extended to Petersfield. Mr. G. S. Lancaster, 
J.P., one of the leading residents at Waterloo, presented Mr. White 
with a pair of binoculars and a framed address. 


River Plate.—The Review states that the La Plata and 
Ensenada ‘l'ramway Co. have made all arrangements for converting 
two of their lines to electric traction. These will be the ones to the 
Tribunals and to Ensenada. The cost of conversion will be about 
£15,000. 


Shipley. — The U.D.C. has appointed Mr. Wm. 
Illingworth, of Bradford, as its engineer to superintend the con- 
struction of the Shipley sections of the Mid-Yorkshire electric 


tramways. 


_ Tipton.—The U.D.C. have called upon the Tram- 
way Co. to complete their line as far as Dudley Port station, and to 
open it for traffic as quickly as possible. 


TELEGRAPH AND TELEPHONE NOTES. 


New Cable Ships.—By the invitation of the chairman, 
Sir John Wolfe Barry, and the directors of the Eastern Extension 
Telegraph Co., two new cable ships, which are lying off Gravesend, 
wore, on Saturday, inspected by a party of gentlemen, including 
the Lord Mayor (Sir Marcus Samuel), Sir A. J. Leppoc Cappel, Sir’ 
J. L. Mackay, Sir J. Anderson, Sir John Denison-Pender, Sir W. H. 
Preece, Sir John Cockburn, the Hon. A. Dobson, Mr. Allerdale 
Grainger, Mr. R. B. Martin, M.P, Mr. F. A. Bevan, Mr. H. S. J. 
Maas, Dr. Alexander Muirhead, Mr. F. E. Hesse, and Mr. W. R. 
Lyne. The two vessels are named Patrol and Restorer, and are 
practically sister ships, being 377 ft. long over all (340 ft. on the 
water-line), 44 ft. broad, and 30} ft. deep, moulded, with a gross 
tonnage of about 3,500. Both are steel, twin-screw, spar-deck 
steamers, fitted with two sets of triple expausion engines, develop- 
ing 4,500 1.4.P., which can drive them at a speed of about 15 knots, 
with a coal consumption of about 65 tons per 24 hours. The Patro? 
was built and engined by Messrs. Wigham, Richardson & Co., of 
Newcastle-on-Tyne, while the Restorer was built at Elswick, though 
her engines were supplied by the Wallsend Slipway and Engineer- 
ing Co. Intended rather for cable-repairing than for cable-laying, 
both ate provided with the roomy accommodation desirable in 
ships in which men have to live for considerable periods. Each 
has four cable tanks, which can hold 426 nauts of intermediate or 
791 nauts of deep-sea cable, and is fitted with specially powerful 
gear, by Messrs. Johnson & Phillips, of the most approved and recent 
type, for picking up and paying out cable, together with a com- 
plete installation of instruments for testing aud localising faulte. 
Each, moreover, has a set of apparatus for wireless telegraphy on 
the Lodge-Muirhead system, which. differs in many important 

cts from that of Marconi; for example, it employs a coherer, 
which ‘ decoheres” itself automatically, consisting of a small steel 
disc, which revolves against a globule of mercury covered with 
mineral oil, and the signals received are printed in the form of a 
continuous wavy line by’ the aid of a modified siphon recorder, 
instead of appearing in the dots and dashes of the ‘Morse recorder. 


. The Patrol, in the first instance, will be stationed at Singapore and 


the Restorer at Adelaide; and both sail with their tanks fully loaded, 
partly with spare cable, to be stored at the places just mentioaed 
for the company’s own use, and partly with cable which the com- 
pany, in face of keen German and French competition, has obtained 
the contract to lay for the Netherlands Government between 
Balikpapan in Dutch Borneo and Kwandang and Menado in the 
island of Celebes—a length of about 650 miles.—7'%imes. 


The Pacific Cable.—The general manager of the Pacific 
Cable Board has issued a wall card for the information of the 
public who wish to use the Imperial route to Australia, &c. Mes- 
sages will be accepted at any Postal Telegraph Office, or at the 
offices of the Anglo-American Telegraph, the Commercial Cable, 
Direct U.S. Cables, and Western Union Telegraph Companies. 


The Telegraph Service.—In the House of Commons, 
on the 2nd inst. Mr. Henniker Heaton asked the Postmaster- 
General whether his attention had been directed to the Parliamentary 
return just issued, from which it appeared that there was a loss, 
including interest on telegraph loans, of nearly ove million sterling 
on the telegraph business last year; and whether he would now — 
consider the advisability of appointing a committee of business 
men to inquire into the cause of this loss on the telegraph service 
of the country. Mr. Austen Chamberlain, in reply, said that the 
loss was made up of £651,880, the balance of expenditure over 
receipts for the year, and £298,860, the interest of the telegraph 
capital expenditure of £10,867,644. Hedid not think any usefal 
purpose would be served by the appointment of a committee of 
inquiry. The public, through’ its members in the Honse, had 
Preferred to get a return for its money in the shape of greater 


‘facilities rather than ia revenue. There had been a loss accordingly. 


The Telegraph Wire Export Trade.—Jaouary proved 
to be a very quiet month as regards the exports of telegraph cables 
aud apparatus connected therewith. The shipments attaining a 
total of only £91,077, as contrasted with £106,591 in December 
last and £586,285 in January, 1902. 


Telegraphic Interruptions and Repairs :— 
InTERRUPTED, REPAIRED, 


Latakia-Cyprus .. .. ee June 20, 1899 ., 
Trinidad-Demerara No.1 .. es ee Aug. 27,1900 .. 
Dominica-Martinique .. ee «+ May.7, 1902 .. ee 
St. Lucia-Martinique .. .. May7,1902 .. 
Guadeloupe-Martinique ée oe May7, 1902S... ee 
St. Lucia-St. Vincent .. da ee we Nov. 18, 1902 .. oe 
Martinique-Puerto Plata .. ee ae July 10,1902 .. 
Guantanamo- Vole St. Nicho es Aug. 4,1902 .. 


Cayenne-Pinheiros oe ee Aug. 13, 1902 .. 
Reissi-Issa-Reissi-Yemani .. oe ee 


Cadiz-Teneriff .. es Nov. 8,190: .. 

St. Jacques-Haiiphong.. -. Jan. 3,1908 oe? 

Jamaica-Colon .. Deo, 81,1902 .. 

Sitoebondo-Bandjermasin .. oe Jan. 26,1908 .. Feb. 28, 

Saramaribo-Cayenne .. oe om Feb. 23, 1903 .. 
LANDLINES :— 


Route to Tientsin and Taku via Helampo .. June 18,1900 .. “ee 
Cc ication with Honduras-Central America Feb. 26,1903 . oe 


It is reported that the French trans-Atlantic cable has broken. The Brest 
cable ship, Admiral Caubet, has been despatched from Calais to effect repairs. 


Wireless Telegraphy.— The Marconi Wireless Tele-' 
graph Co. of Canada has just. been formed in Montreal with a 
capital of £1,000,000. 

A contemporary states that the cable steamer J/irror, belonging 
to the Eastern Telegraph Co., left Plymouth a few days agu 
for the Bay of Biscay to carry out a series of experiments in 
wireless telegraphy on Mr. Maskelyne’s new sys‘em. 

On Monday last Prof. J. A. Fleming delivered the first of four 
lectures on “ Hertzian Wave Telegraphy,” at the Society of Arts. 

The Daily Chronicle says that Sir Oliver Lodge and Dr. 
Alexander Muirhead have been conducting experiments with their 
invention in Kent, one pole being erected at Elmer’s End, the 
other at Downe. The tests have been of a very severe character, 
but the results are said to be admirable. A few days ago this 
system was temporarily erected for tests at points near Holyhead 
and Howth. “God save the King” was the message that passed 
hundreds of times between the poles. A Cunarder, however, 
happened to intercept the loyal sentiment, much to the surprise of 
the operators at Holyhead, who could not understand the delay, and 
promptly asked, “ What’s the matter?” The Cunarder replied, - 
“Can you take a message?” At this point, however, the liner 
ceased to trouble the operators. 


CONTRACTS OPEN AND CLOSED: 


OPEN. 


Aberdeen.—March 14th. Twelve double-deck tramears. 
See “ Official Notices” February 27th. 


Barking.—March 20th. Overhead equipment, poles, 
feeder cables, &c. See “ Official Notices ” February 13th. 


Battersea.—March 10th. One 300—350-Kw. steam 
dynamo, &. See “ Official Notices” February 20th. 


Bilston.—March 16th. Wiring und fittings for public 
buildings. See ‘‘ Official Notices ” February 20th. 


Blackburn.—March 23rd. Stores, incandescent lamps, 
meters, cables, arc lamp carbons, joint boxes, switches, fittings, &c., 
for 12 months.. See “ Offivial Notices” to-day. 


Brighton.—March 9th. Feeder, distributing and tele- 
phone cables. See “Official Notices” February 27th. 


Bury.— March — 6th. Traction switchboard and 
accessories. See “Official Notices” February 20th. 


- Darlington.— March 20th. Hight double-deck and eight 
single-deck tramcars, with equipment. See “Official Notices” 
February 27th. 

Edinburgh.—March 16th. Telephone installation at 
Clinton Mains Hospital. See “ Official Notices” February 27th. 


France.—The Manicipal Authorities of Dax (Landes) 
are at present inviting proposals for the electric lighting of the 
town. 


Grimsby.—March 10th. ©The School Board wants’ 
tenders for the wiring and the supply of fittings, and 14-4 Pp. motor 
for the Wintringham Higher Grade School, Eleanor Street, 
Grimsby. Specification from Mr. W. A. Vignoles, borough elec- 
trical engineer (one guinea.) 

Heckmondwike.—March 20th. 250-Kw. steam gene- 
rator with piping ; feeder and connectious. See “ Official Notices ” 


to-day. 
Hornsey,—March 16th. Cables and stores, See 


Official Notices” February 27th, 


Hungary,—March 15th, Tenders are being invited 
until the 15th inst. by the municipal authorities of Raab for the 
establishment of s central electrio lighting station in the town, 
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_ LC.C,— March 17th. 200 tramcars, complete with 
trucks, motors, controllers, &c. (100 bogie and 100 single truck). 
See “ Official Notices” February 20th. 

L.C.C.—March 24th. Traction switchboards to be 
erected at Deptford. See “‘ Official Notices” February 27th. ~ 

Manchester.—March 9th. The Tramways Committee 
wants tenders for tramway poles and rail bonds. 

. Plymouth,.—March 15th. Meters, transformers and 
cables. See “ Official Notices ” February 27th. 

Portsmouth.—March 6th. Lancashire boilers, steel 
chimney, fan and engine for induced draught, piping, &c. See 
“ Official Notices ” February 20th. 

Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 

Rhyl.—March 16th. Carbons and meters. See “ Offi- 
cial Notices” February 27th. 

Salford.—March 14th. Cables, meters, fittings, car- 
bons, motors, conduits, stores, &., for 12 months. See “ Official 
Notices” February 27th. 

Shipley—March 16th. Traction storage battery. See 
Official Notices ” to-day. 

Spain.—March 28rd. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 23rd inst, for 
the supply of 40,000 porcelain insulators. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion Général 
de Correos y Telegrafos, Carretas, 10, Madrid. 

St. Pancras.—March 24th. 47 miles lead-covered and 
armoured cable. See “Official Notices ” to-day. 

Sunderland.—March 27th. Annual supply of LR. 
covered cables and stoneware casings; one fuel economiser. See 
“ Official Notices” February 27th. 

Sunderland.—March 27th. Two Lancashire boilers. 
See “ Official Notices” to-day. 

Swindon.—March 24th. Switches, incandescent lamps, 
boxes, &c., for adapting 90 street lamp columns for electric lighting. 
See “ Official Notices ” to-day. 

Watford.—About 2,500 tons (12 months’ supply) of coal 
for chain grate stokers. See “ Official Notices ” to-day. 

Wednesbury.—March 28th. Motor-generators, boosters, 
accumulators, switchboards, cables, &c., and street work, meters, 
indicators, fuses, &c. See “ Official Notices” February 27th. 

Wrexham,—March 21st. Stores, cables, joint boxes, 
&e., meters, incandescent lamps, carbons, &. See “ Official 
Notices ” to-day. 


CLOSED. 


Bury.—The tender of the Lancashire Dynamo and Motor 
Co, has been accepted for an automatic reversible booster for the 
tramway system. 


Cardiff—For the supply of boilers, stokers, conveyors, 
superheaters, &c., for the electricity works :— 


Adamson, D. ee 

Anderson & Sons .. as 8,818 £8,145 
Davy Bros. ar és ee 8,200 8.315 
Danks & Co. se és 832 8,202 
Holdsworth & Sons . 185 8, 
Musgrave & Sons .. (accepted) 2,987 8,151 
Thompson & Co. .. 3195 8,275 
Tinker, Shenton & Co. .. 2,450 
Yates om oe . ee oe 2,818 8,811 


heaton, are to supply two boilers for the U.D.C.’s electricity works. 
Exeter.—The T.C. has accepted the tender of Messrs. 


Siemens & Co., for the supply of main feeder cables and conduits at 
£2,450. ; 


Hammersmith.—The B.C. on February 25th accepted 
the tender of the Valvoline Oil Co. for the supply of lubricating 
oil to the E.L. works. 


Huddersfield.—The Tramways Committee has decided 
to equip all of its rolling stock with the Westinghouse-Newell 
magnetic brake. The tramways manager, Mr. H. N. Thomas, 
presented a report on the working of these brakes after having had 
about ten months’ experience of their use on some of the Hudders- 
field cars, All the hand slipper brakes are to be removed. 


Hull.—The Corporation. E.L. Committee on February 
26th accepted the tender of Messrs. Hewitt & Kellett, of Bradford, 
for the supply of two Lancashire boilers at £1,039; and that of 
Messrs. Goodbrand & Co., of Bradford, for an economiser at £1,664. 


Islington.—The Brush Electrical Engineerig Co.’stender 


for incandescent lamps for all sizes between 8 and 32-c.P. bas been 


accepted by the Council. 


Kensington and Notting Hill.—Messrs. C. A. Parsons 
and Co. have secured the order from the Kensington and Notting 
Hill Electric Lighting Co., of Shepherd’s Bush, London, W., for 
the supply of one 750-xw. steam turbine alternator, three-phase, 
5,000 volts, 45 periods, non-condensing type. 


Southampton. — For the supply of steam pipes and 
pumps at the electric light station :— 
Messrs. Aiton & Co., Willesden Junction (accepted) .. £1,559 
Mr. Davis, Southampton .. ee ee 1,635 
Mr. Vosper, Southampton 1,950 


Southampton.—The T.C. has accepted the tenders of 
Mr. F. Osman for the construction of the Highfield and Old Ports- 
wood electric tramway routes at £2,387 and £2,231 respectively. 


Stoke-on-Trent.—On the recommendation of the Cor- 
poration Electricity Committee, the T.C. on February 26th accepted 
the following tenders:—Mr. John Bagnall, erection of chimney, 
£937; Messrs. Dick, Kerr & Co., Ltd., steam dynamos, £2,631; 
Messrs. Meldrum & Co., refuse destructors, economers, and boilers, 
£6,900; Messrs. W. H. Bailey, pumps, £320; Messrs. Mavor and 
Coulson, balancer, £134; Mr. Geo. Fletcher, conveyor, £133; 
Messrs. Mavor & Coulson, reversible boosters, £165; Messrs, 
Crompton & Co., switchboard, £598; Tudor Accumulator Oo., Ltd., 
battery, £792; Callender’s Cable and Construction Co., Ltd., street 
mains, £4,893; Mr. C. A. Musker, travelling crane, £95; Messrs, 
Dempster, Moore & Co., workshop machinery and motor, £168 15s, 


Watford.—The U.D.C. has accepted the tender of the 
Paterson Engineering Co., Ltd., for the supply of a Paterson coa- 
densation water purifier to the electric light works at £185, and that 
of Mr. Pratt for glazed piping at 8d. per yard. 


Wimbledon.—The U.D.C. on February 25th accepted 
the tender of Messrs. Ferranti, Ltd., for the extension of the high- 
tension switchboard at the electricity works at £1,560. 


FORTHCOMING EVENTS. 


Friday, March 6th.—At 7.15 p.m. Institution of Electrical Engi- 
neers (Manchester). Annual Dinner at Grand Hotel. 
At 7.45 p.m. B.E.T. Club Grand Bohemian Concert at 
the Freemasons’ Tavern, Gt. Queen Street, High 
Holborn, W.C, 
. At 8 p.m. Junior Institution of Engineers. Paper on 
‘Practical Notes on the Use and Maintenance of 
Electric Motors for Factory Work,” by W. T. George. 
Saturday, March 7th.—At 7.30 p.m. Glasgow Technical College 
Scientific Society. J. Menmuir on “Low Pressure 
Switch Gear.” 
Monday, March 9th.—At 8 p.m. Institute of Marine Engineers. 
Paper on “Cylindrical Multitubular Boilers,” by 
E. Nicholl. 
At 8 p.m.—Society of Arts. Cantor Lecture II. by Prof. 
J. A. Fleming on “Hertzian Wave Telegraphy in 
Theory and Practice.” 
Tuesday, March 10th.—At 8 p.m. Institution of Electrical Engi- 
neers (Glasgow Section). Glasgow Royal Infirmary. 
Visit to the new Electrical Pavilion, and Demon- 
stration by Dr. John MacIntyre. 
Wednesday, March 11th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham). 
At8 p.m. Association of Engineers-in-charge. High 
Speed Engines,” by W. Crawford. 
Thursday, March 12th.—Students’ Engineering and Metallurgical 
Society. Sheffield University. W. F. Mylan on 
Accumulators.” 
At 2 p.m.—Institution of Electrical Engineers (Students’ 
Section). Visit to the Incandescent Electric Lamp 
Co.’s Brook Green Works, Hammersmith. 
At8p.m. Institution of Electrical Engineers. ‘ Distri- 
bution Losses in Electric Supply Systems,” by A. D. 
Constable and FE. Fawssett; and an abstract of a 
paper read before the Glasgow Local Section, February 
10th, 1903, entitled, ‘A Study of the Phenomenon of 
Resonance ih Electric Circuits by the aid of Oscillo- 
grams,” by M. B. Field. 
Saturday, March 14th.—7 to 11.30 p.m. Junior Institution of Engi- 
neers. Annual conversazione at the Westminster 
Palace Hotel. 


Catalogue Copyright.—We are informed that on 
27th ult. the General Electric Co. obtained an order for a perpetual 
injunction restraining Messrs. A. Vandam & Co. and Vandaa, 


' Marsh & Co. from infringing their copyright catalogues; also for a0 


inquiry as to’damages and costs. The defendants consented to the 
order. 


b> 


» 
: 
q 
3 
— 
4 
. 
AG 
. 
3 are 
@ 
- : 
q 
4 
it 
4 
2 
j 
4 
| 
a 
q 
Boilers Equipment. 
4 
a Cleckheaton.—Messrs. I. and B. Umpleby, of Cleck- 
4 
f 
q 
j 
q 
: 
ti 
4 
- 


an, 
ran 


Vol. 52. No. 1,319, Marox 6, 1903.] 


THE ELECTRICAL REVIEW. 


401 


BARNSTAPLE ELECTRICITY WORKS. 


Tur Town Council of Barnstaple obtained a provisional 
order for electric lighting come four years ago, but opinion 
was not unanimous in favour of the enterprise, and nothing 
was done until 1901, when Mr. W. H. Trentham was 
appointed consulting engineer. Mr. Trentham’s report was 
submitted and approved, and in the same year the sanction 
of the L.G.B. was obtained for an outlay of £21,600, of 
which £18,000 has been spent. Building operations were 
begun in May last. The station comprises offices &c., 
engine room, boiler house and battery room. The chimney 
is 80 ft. high, and 6 ft. square at the top. The engine room 
is well lighted from the roof, and the walls are lined with 
white glazed bricks and cement. Three generating sets are 


The switchboard was built by the Newton Electrical 
Works, and includes 10 panels of enamelled slate, fitted with 
the usual switch-gear, circuit-breakers, &c.; it is carried 
on a platform 6 ft. above floor level. S 

A 5-ton travelling crane made by the Chatteris Eaginzer- 
ing Co., Cambridge, traverses tue engine room. 

The boiler house contains three Babcock & Wilcox boilers, 
each having a heating surface of 1,570 sq. ft. and equipped 
with superheaters, A (Green economiser of 120 tubs is 
provided. The boilers are fed by means of a Hall compound 
steam pump, with injectors as a stand-by. There is a large 
storage tank in the boiler house. An abundant supply of 
water is derived from the Town Mills. 

The cables are of the Dialite type, supplied and laid by the 
St. Helen’s Cable Co., Ltd., of Warrington ; there are three 


VIEW OF INTERIOR OF ENGINE Room. 


installed, occupying half the available space; each set 
consists of a Reavell high-speed vertical enclosed three-crank 
compound engine coupled direct toa dynamo of 125 kw., made 
by the Newton Electrical Works, Taunton, who supplied the 
engines also, The engines are of the central-valve type, the 
valves being operated from a point on the connecting rod ; 
the latter splashes into a bath of oil and water at the bottom 
of the crank chamber at every revolution. A condensing 
plant made by Messrs. Cole, Marchent & Morley, with 
Edwards air pumps, is provided. The dynamos work at 
500 volts, 450 revolutions per minute; the fields are six- 
polar, and the armatures are of the slotted-drum type. A 
booster-balancer consisting of four machines coupled 
together, of the two-pole over-type, has been supplied by the 
Newton Electrical Works. 

‘The battery consists of 240 cells made by Messrs. 
Ashmore, Benson, Pease & Co., Ltd., arranged in three 


tiers, and is capable of dealing with the whole of the light - 


load. 


feeders, and special street lighting cables in addition to th 
ordinary distributors. The cables are laid on the solid 
system, in wooden troughs filled up with bitumen. The 
supply pressure is 230 volts for lighting, and 230 or 460 
volts for power. 

Street lighting is carried out with arc lamps supplied by 
the New Century Arc Light Co. and the Davey Are Light 
Co., replaced by glow lamps at 11 p.m. The Nernst lamp 
is also to be used for street lighting. 

Over 100 installations are being connected, representing 
4,000 8-c.P. lamps; the Corporation is having all the muni 
cipal buildings wired, and the Market is to be lighted with © 
18 arc lamps. 

The work has been carried out under the supervision of 
the consulting engineer, Mr. W. H. Trentham, to whom we 
are indebted for the photograph reproduced herewith. Mr. 
J. W. Hadfield represented Mr. Trentham during the erec- 
tion of the works, and has been appointed residen’ engineer 
and manager. 
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ELECTRIC CRANE 
INSTALLATION AT THE MANCHESTER 
SHIP CANAL CO.’S DOCKS. 


WHEN the advantages of electricity as a ‘motive power for 
operating cranes of all kinds are considered, it-is somewhat 
surprising that authorities controlling the various ports in 


Fie. 1. 


the United Kingdom have not made more extensive use of 
them. Facilities for the rapid loading and unloading of 
ships at the Docks are an absolute necessity, and the absence 
of these facilities is undoubtedly one of the causes respon- 
sible for the decadence of certain ports that once held 
premier positions. A dock equipment should be as 
thoroughly up to date as the equipment of any manufactur- 
ing concern. 
-~The Manchester Ship Canal Co., fully appreciating the 
many advantages of electricity for this purpose, decided 
some 18 months ago to adopt electricity as a motive power 
for the cranes at their No. 8 Dock. The cranes since their 
installation have operated without a hitch, and have given 
entire satisfaction. 

There are 22 cranes in all, situated 
on the parapet of the warehouse roof ; 


‘ The barrel is 24 in. in diameter, and the lift is taken 
upon a single wire rope. The speed of hoisting with the 
full load was specified to be 200 ft. per minute, the range of 
lift being 75 ft. A strap brake is provided, operating upon 
a brake wheel, which is keyed upon the barrel shaft. The 
brake is applied by means of a weight, so that normally the 
brake is “on;” this weight is raised by an electro-magnet, 
which is in series with the motor, so 

that whenever current is switched on to 

the motors the weight is lifted and 

. 3 the brake released. 

In the event of the current failing 
through any cause, the pull of the 
magnet ceases, and the weight ‘applies 
the brake, thus preventing the load 
from falling. The brake may also be 
released by a foot-treadle, so that the 
load may be lowered by this means, 
no current being used. 

The hoisting motor for the 10-cwt. 
cranes is of the Thomson- Houston 
L.W.P. 5 type, rated at 11 HP. 
525 r.p.m., 500 volts, and the gear- 
ing is arranged in a manner similar 
to that of the larger cranes. 

On trial the cranes were found to 
hoist the full load at. from 210 to 
220 ft. per minute, and showed a 
remarkably high mechanical efficiency. 

The slewing gear is driven by a ‘Thomson-Houston 
W.D. 5 type motor rated at 5 H.P. at 525 r.p.m. for the 
30-cwt. cranes and 3 H.P. at 660 r.p.m. for the 10-cwt. 
cranes. The gearing consists of a first reduction of worm 
gear and a second reduction of machine-cut spur gear. The 
worm is of steel, and the Worm-wheel of phosphor bronze, 
machine cut, and enclosed in an oil bath. 

The slewing speeds specified were 200 ft. per minute at 
the jib-head for cranes of 42-ft. radius, and 100 ft. per 
minute for those of 16-ft. radius. The efficiency of the gear, 
and the advantages of the method adopted of suspending the 
whole rotating load upon the top of the post, are well shown 
by the fact that the actual test speeds with full load were 


of these 12 are portable, lifting 30 cwt. 
at a radius of 42 ft., and are used for 
discharging cargo from vessels in the 
dock to the various floors. The re- 
maining 10 comprise three fixed cranes 
lifting 30 cwt. at a radius of 16 ft., 
and seven fixed cranes lifting 10 cwt. 
at a radius of 16 ft. These are fixed 
on the land side of the warehouse, 
and are used for loading on to tracks, 
wagons, &c. The cranes were built 
by Messrs. G. Russell & Co., Motherwell, _ 
N.B., aud all three types are similar in 
general design. 

The portable cranes are mounted on 
carriages, constructed of mild steel 
joists and’ provided with four cast- 
steel rail wheels of 13 ft. 33 in. gauge. 
The crane post is bedded in a heavy 
cast-iron sole plate fixed to the 
carriage. In the case of the fixed 
cranes the sole plate is secured upon 
the parapet of the warehouse by 
substantial foundation bolts. The 
rotating frame carrying the motors 
and gearing is constructed of wild . 
steel, and is suspended upon the post. The jib and 
tie rods are braced together, and are bolted to the 
framing. The electrical equipments were supplied by the 
British Thomson-Houston Co., Ltd., Rugby, the motors, 
controllers, &c., being of their well-known standard type 
for crane work. The hoisting motor for the 30-cwt. cranes 
is of the GE, 58 type, rated at 28 u.P. at 355 r.p.m. on 
500 volts, and is gearcd direct to the hoisting barrel by 
single-reduction machine-cut spur gear. 


Fig. 2. 


about 500 ft. per minute and 220 ft. per minute respec- 
tively, the motor in each case running at double its full-load 
speed. 
The controllers are of the R. 28 magnetic blow-out type, 
and are well adapted to the trying conditions under which 
they are working, where the circuit is broken a great number 
of times per day. 

The motors, controllers, and gearing are entirely enclosed 
and protected by a timber house, provided with windows 


1 
4 
t 


5 
. 
d 
. 
« 
— 
. 
: 
Of 
vi 
— m 
. 
fr 
p 
lif 
he 
&0 
av 
an 
en 
C0 
gl 
an 
eff 
an 
ahs 
ma 
— of 
tim 
Ori, 
Gls 
of 
ma 
per 
ma 
Ba 
pla 
eun 
trat 


Vol. 52. No. 1,319, Manow 6, 1903.] 


THE ELECTRICAL REVIEW. 


408 


-vhich command a perfect view of the work upon which the 
«rane is engaged. An interesting feature in the design of 
these cranes is the means adopted to give the crane man a 
clear view ot the load, whatever the position of his jib may 
be. The post of the crane is placed near the parapet of the 
shed, and the house enclosing the crane gear is provided at 


further proposed extensions are opened up the system will 
not only connect: important districts together, but will give 
visitors an excellent opportanity of viewing the charming 
coast line that exists there. 
Unusual difficulties prevailed in regard to the landing of 
material and plant at Rothesay, the only available landing 
pier being quite unprovided with ap- 
paratus for the hoisting of heavy goods ; 


it was not easy, for instance, to land 
cars, not so much on account of their 
weight as of their great length, which 
was in some cases over 43 ft. The 
cars and the plant were transhipped 
from Glasgow by means of barges, 
and were landed at Rothesay by 
cranes specially erected on the pier- 
head. 

The extent of the line at present is 
about 2} miles, and it connects Rothesay 
with Port Bannatyne. The extensions 
will be carried in the direction of Ettrick 
Bay and KilchattanBay. The gauge 
of the line is 3 ft. 6 in., and the rails 


are 60 ft. long, of heavy section, 


RorHeEsay: ComMBINATION Boater Car. 


‘the front with two projecting wings, one at each side of the 
centre, which form platforms from which the crane is 
operated. 

The controllers are worked by hand wheels which are pro- 
vided in duplicate and coupled together, so that the crane 
may be operated from either side, that side being chosen 
from which the best view of the work in hand is obtained. 

A test was made recently on No. 4 crane, one of the 
portable type, which was unloading cotton. Four bales were 
lifted at a time, the average weight being 3,136 lbs. The 
height of lift was 43} ft., average time taken 11°5 seconds, 
so that the speed of lift was 227 ft. per minute. The 
average lifting current was -38°5 
amperes; average voltage 510. To 
ensure accuracy a number of tests 
were made, the results of which 
corresponded very closely. The figures 
given above are the -average results, 
and it will be seen that the overall 
efficiency works out at 82 per cent., 
an unusually high figure. ,, 

The illustrations show the cranes 
onthe warehouse roof, fig. 1 being a 
general view, and fig. 2 showing one of 
the portable cranes at work. 


ROTHESAY ELECTRIC 
TRAMWAYS. 


THE contract for the equipment of 
the Rothesay Electric Tramways, 
carried out by Messrs. Dick, Kerr 
and Co., presents some points of in- 
terest, arising maiuly from the unusual 
conditions which prevailed. The 
contract necessitated the complete dis- 
mantling, and re-erection in Rothesay, 
of the electrical plant which for some 
time operated the tramways on the 
original Springburn route of the 
Glasgow Corporation, and the supply 
of new electrical plant. and auxiliary 
machinery. The contract also covered the construction of 
permanent way, and the supply and_erection of overhead 
material, Rothesay is the principal town in the Isle of 
Bute, and is famous throughout Scotland as a watering 
place, large numbers of visitors crowding there during the 
summer months, The district is one in which electric 
tramways should prove a conspicuous success, and when the 


weighing 94 lbs. per yard and 97 at 
cross-overs. The soleplates are 10 in. 
by gin. by 20 in. long. Cast-steel 
points with wrought-sieel tongues 
are used, 3 ft. 6;in. long. The joints are bonded thronghout 
with “Neptune” bonds. The gradients are not heavy, 
and the line, which is double-track throughout, runs almost 
entirely on the shore road. The overhead construction 
follows standard practice throughout ; a characteristic view 
is given on p. 404. : 

The contract for the power house included the removal 
of the original power plant of the Springburn station of the: 
Glasgow Tramways, as mentioned above; in addition, a 
complete generating set was supplied, the dynamo being one 
of Messrs. Dick, Kerr & Co.’s standard machines, direct 
coupled to a Browett-Lindley engine. The latter is of the 


Rotuesay: 150-Kw. Gpneratine Se. 


vertical compound enclosed self-lubricating type, with 
cylinders 11} in. and 18 in. x 18-in. stroke, running at 
450 revolutions per minute. A view of the combined set is 
given herewith. The generator is of the compound-wound 
type, having a capacity of 150 Kw., and is in all respects 
in accordance with the standard practice adopted by Messrs. 

Dick, Kerr & Co., for their continuous current machinery.” 
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The yoke is of cast-iron, with the four pole-pieces of lami- 
nated steel cast into the frame. The field spools are of sheet- 
iron, with brass ends; the series and shunt windings are 
kept quite distinct from one another, thus avoiding the dis- 
turbance of both windings, should it be necessary to repair 
either the shunt or the series. The armature is of the drum- 


View oF Tramway Rovte. 


wound type, the winding being carried in slots. The lami- 
nated core is carried on the special form of spider, which is 
a characteristic feature of the Dick, Kerr generator. 

A battery of accumulators has been provided, having a dis- 
charge capacity of 350 amperes forone hour. In conjunction 
with this, a reversible booster has been supplied, which con- 
sists of a shunt-wound motor direct coupled to a differentially- 
wound generator. The contract also included the supply of a 
new switchboard, which is of Dick, Kerr’s standard type. The 
re-arrangement of the plant necessarily called for a new 
range of steam and exhaust piping, the main exhaust pipes 
being constructed so as to permit of a surface condenser being 
connected in the future. The steam pipes are of lap-welded 
steel, with tees of cast-steel. The exhaust pipes are of 
cast-iron. 


The total length over-all of the open cars is 43 ft. 5 in.,. 
and the carrying capacity of each car is 50 passengers. The- 


floor frames are built of teak, in combination with steel 
sections. 
to permit storm curtains to slide in grooves between the 
posts. The seats are arranged transversely, and are composed 
of pitch-pine seat lathe, with teak backs, in end frames of 
malleable iron. 
maximum traction trucks, with the pony wheel leading, 
These trucks have a wheel base of 4 ft., the diameter of the 
driving wheel being 30 in. and of the pony wheel 20 in, 
The wheels are of chilled irun. 

The combination cars have also a carrying capacity of 50,. 
and the total length overall is 42 ft. 6 in. The construction 
of these cars isin accordance with standard practice. It will 


be seen from the illustration that a portion of the car is. 


entirely enclosed ; the end platforms carry seats which are 
practically open, except in so far as protection is afforded by 
means of storm curtains. In some cases these combination 
cars are supplied with single trucks, but in the case of 
Rothesay, they are carried on double bogies. The trucks in 
this case again are of the Brill type. 

The electrical equipment for all the cars consists of two: 
No. 25 B. motora, the controllers being of Dick, Kerr's. 
standard BDI, Form B. type. This equipment is already 
well known, and needs no further description. 


South African Notes.— Our S.A. correspondent 
writes :— 

Kimberley.—An unfortuvate incident occurred here on January 
30th. A beautiful triumphal arch, which had been erected by De 
Beers and the Municipality at great expense in honour of Mr. 
Chamberlain’s visit, was totally destroyed by fire, originating from 
the fusing of the wires arranged for illuminating it, only two hours 
before the right hon. gentleman’s arrival. 

Lourenco Marques.—The Clan Matheson arrived here at the end 
of January with the plaut for the electric tramways. By the same 
boat, Mr. Heather, the consulting engineer for the works, also 
arrived. 

Durban.—The demands of ‘the tramway employé3, to which we 
referred last week, being refused, they came out on strike. The 
department, however, was prepared, and a number of men had been 
secured and they, together with the heads of the departmeut, including 
the borough engineer, electrical engineer, and several clerks, acted as 
drivers and conductors, and the service was continued without 
interruption. The strixe is an unpopular one, and the borough 
engineer was loudly cheered by a large crowd which had assembled 
at the Town Hall as he mounted a car to act as motorman. Ino an 
interview, Mr. Fletcher, the borough engineer, stated that the 
demands of the men were equal to an advance from £15 to £20 per 
month. 


al 


Oren Boats Car, 


The rolling-stock consists of 10 open cars, intended for 
summer traffic, and five combination cars, which can be 
used for winter work. The cars are in accordance with the 
standard practice at Preston, and are shown in the accom- 
panying illustrations. 


Umtata, Cupe Colony.—The Municipal Council is calling for 
tenders for the electric lighting and water supply of the towa. © 

Johannesburg Telephones.—The telephone system here, as well as 
the telegraph, is undergoing a thorough reconstruction. It is 
proposed to lay the telephone wires underground on the new 
system, and several call offices will be established in various centres 
of the town. 


The frame and the side posts are so arranged as- 


The car bodies are mounted on Brill 
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THE EDISON AUTOMOBILE BATTERY. 
By W. HIBBERT. 


Mr. H. E. Dick, who is associated with Mr. Edison, has 
been in London this week, and has with him specimens of 
the automobile accumulator, of which some account was 
given last week in the ELECTRICAL Review. These speci- 
mens abundantly justify the impression made by the illus- 
trations, and afford some indication of the great trouble and 
expenditure which have been bestowed on the new cell. 
It is evident from the series of parts shown in all stages of 
manufacture, that elaborate machinery has been constructed 
for forming them, and that mechanical strength has been a 


. main consideration in design. 


The cell shown weighed 18 lbs., and had a 200-watt 
capacity. It had not been in use as yet, but was ey 
in the state which precedes the introduction of the liquid. 
One wall had been cut away to allow all the parts to be seen. 
I must refer to the figure shown on p. 374 last week for the 
general aspect. ‘Noticeable features are the small distance 
between the plates, and the compact arrangement in all other 
respects. In external appearance it has one great advantage 
over the ordinary lead cells; the containing box, acute of 
nickelled steel, looks much stronger than the wood or 
ebonite boxes commonly seen. 

Mr. Dick is very emphatic, as might be expected, as to 
the excellent qualities of the new cell. The curves of 
discharge in the accompanying figure indicate the basis of 
one good claim. The large scale diagram, from which the 
curves were copied, shows many points which do not 
appear here; it also includes curves of discharge at 75, 
125, 150 and 175 amperes, but as these come between those 
here given, the diagram is clearer without them and equally in- 
forming. The original sheet is signed by Mr. Edison himself, 
and may be assumed to represent a typical set of observations. 


25 

so 75 100 125 130 


AMPERE HOURS 


Fie. 1.—Epison Cutz, Various Discuarass, Jan., 1903. 


The striking feature is the very high percen of the 
ampere-hour discharge at the eke discharge oes The 
cell is normally rated at 25 amperes, and then gives about 
160 ampere-hours at a potential difference over 1 volt. 
When the discharge current is raised to eight times this 
normal value, the ampere-hours, with a continuous discharge 
down to 1 volt, are practically 125. Even then some of the 
missing quantity is to be obtained at a lower voltage. 

The significance of this is best shown by plotting similar 
curves for lead cells, The curves in fig. 2 were obtained 
from Crompton-Howell cells many years ago. They 
show that at 11 amperes, the ampere-hours are 300, 
while at 60 amperes (5°5 times as rapid) they are 125. 
Although recent forms of cells differ in respect of their 
capacity at different rates, examination would show that no 
maker of cells would offer a cell giving 75 per cent. of its 
normal capacity (and practically 90 per cent. at lower 
Voltage) at eight times its normal rate. In a well-known 
list, the ampere-hour figures for 7 hours’ and 2 hours’ 
discharge respectively are as 200 to 120. It appears, there- 
fore, that the cell has a great advantage in this respect. 
During discharge, the density of its liquid is not diminishing, 
but rather increasing. Hence the ability to call on a greater 
fraction of the available energy at a higher discharge rate. 

If it be legitimate to calculate the internal resistance from 
the difference in terminal pressure for various currents, it 
comes out as varying from .0°001 to 0°002 ohm. 

I have frequently expressed a desire to hear exactly how 


far local action would interfere with the working of Edison’s 
cell. No degree of mechanical strength will avail if the 
mechanical supports are subject to an internal corrosion. 
Especially will this be the case with plates so thin as those 
used by Edison. But Mr. Edison’s public declaration 
is repeated with additional emphasis by Mr. Dick. That 
gentleman declares that there is not a trace of it, even in 
the cells which have been made longest. and have done the 
hardest work. As confirmation, Mr. Dick says that the 
discharge ampere-hour efficiency when 10 or 12 days 
intervene between charge and discharge is only 2 or 3 per 
cent. less than when discharge immediately follows charge. 


AMPERE HOTS 


Questioned about a 5,000 miles run, Mr. Dick says that 
they have already accomplished it, One reason why the 
runs have been shorter lies in the fact that very rough roads 
have been selected, and the automobile itself has given way. 

The quick fall in volts at the initial stage in the dis- 
charges of fig. 1 is due to a fictitious high voltage at the end 
oe similar to that which is found with ordinary 

Is. 

The general result of an examination of the cell is to 
remove some antecedent scepticism, and one feels that there 
is a serious competition to the lead cell not far away. The 
final decision will appear when the cells are offered to the 
public and get tried by the infinitely varied rough usage and 
nescience of the general public. A preliminary to that stage 
will be reached when an adequate report has been made by 
outside authority. I understood Mr. Dick to say that this 
is being arranged for, and till then we must wait with such 
patience as we can command, 


NOTES. 


Municipal Trading in Electrical Fittings.—The 
Sheffield Chamber of Commerce on February 25th received a 
deputation from the Electrical Contractors’ Association relative to 
the powers sought by the Corporation to trade in electric light 
fittings, &c. The deputation pointed out that the Corporation Bill 
would enable the E.L. Committee to oust all rival traders in the 
city and secure a monopoly in doing electrical work inside houses, 
and in supplying electric fittings of all descriptions. The Chamber 
intimated that the matter should have careful consideration. 


Institution of Electrical 
Sxzction.—We are informed that the discussion on Mr. A. M. 
Taylor’s paper on “‘ Network Tests and Station Earthing,” read last 
Wednesday week ata meeting of the Birmingham Local Section, 
was adjourned until March 25th. It will not, however, be possible 
to devote time at this meeting to more than a summary of the dis- 
cussion, and those members who wish to add to the discussion are 
requested to send their contributions in writing to the honorary 
local secretary, the University, Birmingham, not later than March 
19th. They will then be sent to Mr. Taylor, who will communicate 
his reply to the whole discussion in abstract to the meeting on 
March 25th. Copies of the paper can still be obtained on applica- 
tion, and station and mains engineers outside the area of the Local 
Section are invited to take part in the 


Association of Engineers-in-Charge.—By the courtesy 
of the Bergmann Electrical Works, the last meeting of the Associa- 
tion of Engineers-in-Charge was held in the company’s showrooms 
at 11, Farringdon Avenue, E.C. After a short lecture by Mr. Frank 
Broadbent, M.I.H.E., the technical instructor to the Association, in 
which the general features of continuous and three-phase motors 
were explained, the members were shown the various details of such 
motors, which had been opened up for their benefit. Continuous 
and alternating current motors were then shown in operation, 
together with controllers and starting switches. Mr. Kretchmer, 


the manager, and Mr. Andrew Stewart, the engineer to the company, 
did everything possible to make the meeting both enjoyable: 
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Yorkshire College Engineering Society.—On Monday, 


February‘ 23rd, Mr. A. Vennel Coster, of Messrs. Crossfey “Bros., 
Manchester, read a paper before this ‘Society onthe Modern 
Development of the Gas Engine.” The lecturer confined his 
remarks chiefly to large gas engines of 500 8.H.P. and upwards, and 
alluded to the possibility of attaining 10,000 B.u.r. He examined 
minutely the design, construction, and economy of gas engines; 
reviewed the cycle of operations, valves, pistons, compression 
chambers, sparking arrangements, gas and oil consumption, sizes 
and weights of various makes. Attention was drawn to the “ Equi- 
librium ” device, by means of which load to the extent of 4,000 Ibs. 
is taken off the exhaust valve in a 12-iv. valve. The lecturer 
pointed out the accurate and sensitive governing of gas engines, and 
considered two double-cylinder inverted vertical engines, coupled 
together, giving an impulse every revolution, to be the ideal for 
dynamo driving. Particulars were given of a gas-producing plant, 
suitable for installations of 60 H.P. and upwards. A number of points 
in the paper were criticised and discussed. 


Speed of Electric Cars.—A conference of representa- 
tives of municipal corporations owning tramways was held on 
February 24th at the Westminster Palace Hotel, London, Bailie 
Paton, of Glasgow, presiding. It was resolved to ask the Board of 
Trade to again receive a deputation from the corporations 
with a view to getting the speed limit raised. The Board 
of Trade, on the former occasion, was asked to give the average 
speed, but declined to do so, and new proposals are to be made when 
the deputation waits upon the Board. espe 


. Hydraulic v. Electric Power.—The chairman of the 
General Hydraulic Power Co. told his shareholders on Monday 
that out of 5,000 machines added from time to time during the 
past 20 yearr, many became disconnected from various causes. 
“There was only one case in which an electric lift was substituted. 
Altogether the number of hydraulic lifts and cranes and other 
machinery installed was large, if not larger, than in any former 


year. Some shareholders had shown a considerable amount of © 


uneasiness during the past year on the subject of electrical rivalry. 
From the very first the company’s business had grown up steadily 
and constantly in the healthy atmosphere of competition. It was 
true that during the last ten years a new competitor had appeared 
in the shape of electricity, but that was not likely to become the 
company’s chief opponent. In the United States, where electrical 
appliances had been so largely introduced, there was a decided 
reaction in favour of hydraulic lifts. The company’s principal com- 
petitor was steam power on consumers’ premises, This applied to 
the larger customers, but they could obtain the company’s power at 
rates which met that competition.” 


Royal Society—Among the papers down for reading 
yesterday afternoon were the following:— 

“The Electrical Conductivity of Solutions at the Freezing Point 
of Water,” by W. C. D. Whetman, F.R.S. : a 

“ A Note on a Form of Magnetic Detector for Hertzian Waves 
adapted for Quantitative Work,” by Prof. J. A. Fleming, t'.R.S. 

“On the Laws Governing Electric Discharges in Gates at Low 
Pressures” (communicated by Prof. J. J. Thomson, F.R.S.), by 
W. R. Carr. 


The Electro-Harmonic Society.—The “ Ladies’ Night” 
concert, which took place last Friday evening, was generally 
considered by the crowded audience to be one of the best ever 
given for the edification of the gentler sex, both in point of variety 
and excellence of the programme. -Miss Edith Serpell, Miss Ethel 
Bevans, and Mr. Franklin Clive, the two latter old friends of the 

’ Society, are to be congratulated, not only on the choice of songs, 
but upon the finished vocalisation displayed in the rendering of 
their respective contributions, the flexible, fresh, pure, and bird-like 
notes of the first-mentioned lady being simply delightful, while her 
distinct utterance was so perfect, that it might well offer an example 
-to many better known vocalists. Dr. Byrd Page, too, who has so 
olten mystified the members of the Society, was in his very best 
form, and with several fresh and skilful tricks, in which he 
absolutely revelled, carried. wonderment at, and admiration for, 
his marvellously effective performances to a higher degreethan ever. 
The string orchestra, slightly increased for the occasion, with Mr. 
H. M. Higgs at that beautiful keyboard instrument the “ Mustel 
organ,” and Mr. Izard at the piano, played the “overture” and 
“Notturno”' from Mendelssohn’s “ Midsummer Night’s Dream,’ 
that masterpiece of incidental music to Shakespeare’s delightful 
comedy which the gifted comporer wrote at the age of 16, ina 
manner which called forth most hearty and well-deserved applause. 
Mr. John Warren with his “Universal Hat ” and his ventriloquial 
entertainment caused genuine and most diverting amusement, as did 
Mr. Frederic Dale in his humorous sketch “The New Century.” 
Mention should also be made of Mr. Izard’s pianoforte playing of 
a “ Berceuse ” and “ Etude,” by Chopin. From beginning to end the 
evening was highly enjoyable, notwithstanding the programme 
being bronght to an abrupt conclusion owing, it was stated by Prof. 
John Perry, who occupied the chair, to the lateness of the hour. 


New. Storage. Cell.—We understand that a new lead 
accumulator ing several features..of. great interest is about 


to be brought out. The plates are of the Planté type ;.only tive . 


ate required for capacities up to 250 ampere-hours—three negatives 
and: two’ positives, A cell of this type, rated at 120 ampere-hours 


and ‘weighing 22 lbs., has been charged in lesg than an hour, and - 


discharged in three hours, with a remarkably high qusntity effi. 


ciency. Moreover, two-thirds of the full charge-can. be put in. 


within-a ‘quarter: of an hour. 


} 


Institution of Civil Engineers.—At a meeting of the 
aboye on Tuesday, February 24th, a paper was 
read by Mr. G. F. Zimmer, A.M.I.C.E., on the “ Mechanical 
Handling of Material.” At the present day there is no need to 
emphasise the importance of a thorough appreciation of the above 
subject, and the lecturer estimated that the saving of one man’s 
wage warranted an outlay of roughly £1,000 in machinery. The 
lecturer dealt only with appliances for delivering material in a 
continuous stream, and classed them under the headings (1) For 
lifting from one level to another, or elevators; (2) For moving 
material horizontally, or conveyors; (3) Appliances which com- 
bined these operations. Grain elevators were usually vertical, and 
encased in wooden or iron trucks; the buckets being fixed to 
leather or textile bands travelling at a speed of 250 to 300 ft. per 
minute. Mineral elevators were inclined at an angle of 45° to 60°, 
and. were fitted with malleable or wrought-iron chains for 
supporting the buckets, travelling at the rate of 50 to 160 ft, 
per minute. In order to get a perfect discharge, the 
centrifugal force must be sufficient to overcome the gravity 
of the material. The liability to breakage of the material 
also affected the speed. It was usual to run coal elevators 
at 90 ft. to 130 ft. per minute, according to the friability 
of the contents coke elevators ran at from 50 to 90 ft. per min., 
while other minerals not liable to damage could be elevated at 
speeds up to 160 ft. per min. The lecturer commended the type of 
elevator fitted with continuous chains cf buckets. Conveyors are 
constructed in a variety of types. The worm conveyor had the 
advantages of simplicity and small first cost; it could be made to 
deliver at any number of points, by providing suitable openings in 
the trough, and it was of great service in mixing the material con- 
veyed, if desired. Unfortunately, it required considerable driving 
power, and had a tendency to grind up the material. Conveyors of 
the drag or push-plate and cable type were discussed. Band con- 
veyors were largely used for grain, running at speeds of 450 to 
600 ft. per min. For heavy material, such as coal, coke, minerals, 


&c., similar arrangements were adopted, but more substantial fittings. 


were required. Their advantages were, the small power required 
and non-injury fo the materials conveyed. Travelling trough 
and vibrating trough conveyors were then discussed. The 
latter type was one of the latest, and consisted of troughs 
to which were imparted a reciprocating, or jerky motion, causing 
the material to move along at speeds of from 40 to 70 ft. per 
minute. The conveyors could be balanced if required, and the 
material withdrawn or fed into them at any number of points 
without cessation of work. Under the heading (3) two types 
were mentioned, the travelling or tilting bucket conveyor and the 
pneumatic conveyor. The former type is well known to central 
station engineers as the Hunt conveyor, and does not require 
description in these columns; the latter is in use for lifting grain 
at various docks. The paper was illustrated by diagrams and data 
as to the capacity, sizes, speeds and power required for various 
appliances. 

Personal.—We understand Mr. Wilfrid Yorke, clerk 
of the works at the Sir Hiram Maxim Electrical and Engineering 
Co.’s Gillingham Street works, has accepted a position on the North 
Ealing installation of the Uaderground Electric Railways Co. 

Mr. Reuben Dunsford has resigned the position of managing 
director of W. Rickard, Ltd., and is off to the States and Canada 
this month on a tour of inspection. He intends to set up in busi- 
ness on his own account upon his return. 

Mr. F. B. Comber, late manager to the Middleton Electric 
Traction Co., has been presented with a smoker's cabinet by the 
company’s drivers and conductors. - 

Mr. F. C. Peel, manager of the Lincoln Tramways Co., has been 
appointed manager of the Lancaster and District Tramways Co., 
Ltd., Morecambe. There were 275 applicants. 

At a meeting of. the heads of colleges held at Cambridge, on 
February 28th, Mr. Joseph Larmor, M.A., F.R.S., F.RA.S., Fellow 
of St. John’s College, was elected to the Lucasiau Professorship of 
Mathematice, vacant by the death of Sir George Stokes. 

The B. of T. has appointed Mr. Hugh Erat Harrison to be an 
electric inspector under the Croydon Corporation Electric Lighting 
Order, 1891. 

The Tramway Committee of Aston U.D.C. has appointed Mr. 
Thos. Dunn as manager of the tramways for a period of three years 
from January Ist last at a salary of £400 per annum for the first two 
yearsand £450 for the third year. 


With reference to the report of the winling-up application on | 


page 391, we learn that Mr. H. M. Salmony nas not been connected 
with H.'M. Salmony & Co. for the past five years. 


Appointments Vacant.—Traffic superintendent for 
Southend Corporation‘Light Railways; a mains superintendent is 
required at;Portsmouth at £150; the Salford Corporation requires an 
engineer-in-charge at’ £150; a shift engineer at 35s. per week, and 
a draughtsman for Dundee. See “ Official Notices ” to-day. 

Royal Commission on London Traffie.—A_pre- 
liminary meeting of the Royal Commission appointed to inquire 
into the means of locomotion and transport in London was held on 


Tuesday at the Middlesex Guildhall, Westminster, under the presi- 


deney of Sir D. M. Barbour, the chairman. The proceedings were 
private, but the Press were officially informed that the Commission 
decided to examine as preliminary witnesses Sir Herbert Jekyll and 
Colonel Yorke, of the Board of Trade, as to the existing state of 
tramway and light railway legislation, It was decided that the 
next meeting for the purpose of taking evidence shall be held on 
March 13th, o'clock, The Commission were of opinion 


t future sittings should be open ta tha. Press and the public, 0, 
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Engineering Standards Committee’s Report.—We 
are glad to announce that the Engineering Standards Committee 
etd just published their first instalment of standard lists. These 
lists are nine in number, and cover all steel and iron-rolled 
sections, including equal-sided and unequal-sided angles, bulb 
plates, bulb angles, bulb tees, channels, zeds, H-beams and tees. 
The lists are preliminary, and are for the primary purpose of allow- 
ing the rolling mills to cut any new rolls they may require:to the 
new standard or to re-cut the old rolls to bring them to the new 
standard. We are informed that there is a notable reduction in the 
number of sections standardised, but that notwithstanding this, all 
the authorities are agreed that there is a sufficient number of 
sections for all practical purposes without in any way cramping 
originality of design either in ships, bridges or rolling stock, for 
which these sections are primarily intended. The lists are issued 


with the necessary drawings, and full particulars are given of the- 


profile, including all the radii and thicknesses, so that the steel 

makers should have no difficulty whatever in absolutely conforming 

to the standard, thus making all sections practically interchangeable. 

We are informed that these lists may be had on application to the 

secretary, Mr. Leslie 8. Robertson, 28, Victoria Street, S.W., the 

price for one copy being 1s. net., with a reduction on subsequent 
copies. 


The Gale.—The various report of damage caused by the 
storms of the last ten days show that telegraph and other electrical 
undertakings have suffered, in some cases severely. At the Rath- 
mines electricity works the extent of the damage is estimated at 
£1,000 to £1,500. The storm has demonstrated once more the 
enormous advantage of having underground telegraph wires. 


THE CENTRAL STATION ENGINEER. 


Tux Electricity Committee of Ashton-under-Lyne T.C., on February 
26th, appointed Mr. Moss, of Manchester, as assistant electrical 
engineer, at a salary of £150 pee annum. There were 119 
applicants. 

Wimbledon U.D.C. has appointed Mr. Hl. Tomirnson Lup, as 
electrical engineer at a salary of £300 a year, rising by £25 per 
annum to £400. The Council has also increased the salary of Mr. 
R. N. Torpy, chief assistant at the electricity works, from £130 to 
£150 per annum, rising by £25 per year to £200. 

The Electricity Committee of Worcester T.C. has recommended 
that the salary of Mr. C. J. SurHmruanp, eleetrical engineer, be 
increased from £350 to £450 per annum, rising to £500 by £25 per 
year, and that he should be granted an honorarium «f 150 guineas 


in recognition of extra work in the designing and erecting of the — 


new generating station. 

(Mr G BL. ANDBEWS, resident electric tramways engineer at 
Sunderland, who is leaving to take up a position at Lisbon, has 
been presented by the staff with a pair of solid gold sleeve links, 
a dressing bag, dressing case, travelling rug, silver mounted 
umbrella, silver mounted walking stick, and a case of four silver 
mounted pipes. 

Last week the employés of the Ayr electricity works presented 
Mr, A. J. Fouxer with a gold watch, as a farewell gift on his 
departure for Fulham. Mr. Rownanp MansHaxt, the new burgh 
electrical engineer, presided. 

The British Australasian tays that Mr. J. A. Daween, manager 
of the Geelong electric supply works, left Melbourne on January 
20th, on a six months’ trip tu England. 

Mr. J. Lyncu, assistant engineer to the Isle of Thanet Co., was 
presented with a gold watch and chain on the 2nd inst. He is 
shortly proceedirg to South Africa for Messrs. Macartney, McElroy 
and Co., Ltd. Mr. R. Humpuatss, resident engineer and manager, 
made the presentation on behalf of the staff and friends. 

The Goyan T.C., on 20d inst., appointed Mr. TuroposxE C. 
Parsons, at present deputy burgh electrical engineer at Salford, 
electrical engineer at Govan at £400 per annum. There were 74 
applicants for the appointment. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tax accounts of the Corporation of Bolton 
Bolton for the last year of working indicate a very 
Corporation great improvement upon previous results, good 
Electricity as these were. The change from-alternating to 
Accounts. continuous current supply, coupled with the 
addition of a traction load, has placed the 
department in a strong financial position, whatever may be said 
as to the correctness or otherwise of the views held at Bolton 
tespecting the coincidence of depreciation and sinking fund. The 
Progress, taking alternate years in the earlier period of the under- 
taking has been rapid. 


Year, Con- Lamps, Units Total cost Capital, Net 
sumers, sold, per unit. profit. 
1894-95, 65 5,100 35,128 3°82d, _~ £591 


1896-97. 237 19,477 186,957 281d, £44,382 £269 
1898-99 559 43,740 416,635 °1°96d, £67,252 +£1,205 
1900-01 888 74/395 9,491,797' 1°80d. €151,006 +£858 
1901-02 1,070 90,057 8,190,709 096d. 180,958 +46,714 


The increase of the last year of trading as compared with 
the previous one is shown by the following figures :— 


StaTEMENT. 
1900-1, 1901-2. Inc. 
Total capital expenditure w+ £151,007 £180,258" £29,251 
Number of. units sold 2,431,737 .3,120,709 £688,972 
Number of 8-c.P. lamps connected 74,395 90,057 15,662 
Grogsrevenue £24,099 £29,800 £5,701 
Gross expenditure a £13,544 £14,481 —£1,063 
* Or less depreciation, £159,050. 


The output for the tramways reached nearly 2,000,000 unite, or a 
quantity approaching two-thirds of the total output, and represent- 
ing about £12,500 of the gross revenue of nearly £28,400 from energy 
sold. As a result the price per unit received on the average is 
below 2:d. 

REVENUE 


1900-1, 1901-2, 
Gross. Per unit, Gross. Perunit. Inc, 
Sale of energy £22,547 2°238d. £28,384 2°18d. —’05d. 


on ia 


Gross revenue ... £24,099 2°38d. £29,800 2°29d. —-09d. 


The remarkable result of a reduction in the gross amount for 
each of the items of coal, oil, and establishment charges has brought 
the total cost, £1,063, below the. previous total. The average per 
unit for coal is only #ths of its former figure. Total costs are well 
under one penny, constituting practically a record for a medium 
sized station, and we believe this is comparable only with stations 
like Liverpool and Dudley for economical management, for which 
Mr. Day, the borough electrical engineer, deserves the greatest 
credit. 

Cost or Propvotion. 


1900-1. 1901-2, 

Gross. Per unit. Gross. Perunit, Inc, 

Coal, « £7,751 “77d. £5,686 °44d. —‘33d. 

Oil, waste,water,andengine} 1,045 “10d. 803 “Od. — 04d. 
alari ages incurred 

2,376 ‘2,568° *20d. —-o3d. 


Repairs and maintenance 
of engines, boiters,| 
dings, &c. 


679 ‘07d. 1,409 °10d, +°03d. 


Works cost ... £11,851 1°17d. £10,466 —°37d. 


Rent, ratesandtaxes _.. 628 06d. 907 +-01d. 
Management expenses, 


engineer, secretary iE} “07d. «780. — “01d. 
establishment 
404 ‘04d. 378 034, — Old. 


Other expenses ee 
£13,544 1°34d.£12,481 °96d. — ‘38d. 


Deducting the costs, £12,481, from the revenue leaves the sum of 
£12,407. In the accounts this is shown as follows:—lInterest, 
£4,912; depreciation, £7,655; and balance or net profit, £4,752 
but out of depreciation the sinking fund calls aggregated £5,893. _ 
Taking this into consideration the net revenue account sits be 
recast as follows :— 

Prorit STaTEMENT. 


1899-00. 1900-1. 1901-2. 
Interest onloans_.. £3,816 £4,912 
Sinking fund for repayments oe, ee 2,012 5,881 5,893 
Net profit carried forward . Pa oe 1,451 858 6,514 


Gross profit  ... £5,903 £10,555 £17,319 


ELECTRIC TRAMWAY ACCOUNTS. 


We present herewith an analysis of working 

Hall and expenses and comparison of the undertakings 

Southport. owned and worked by the Corporations of Hull 

and Southport. The former Corporation con- 

verted the old horse and steam tramways to the overhead trolley 

system, and established an independent tramway generating 

station. The routes are practically level ; the several, bridges across 
the docks and River Hull required special overhead construction, 

The popularity of the'service can be gauged from the following 

returns;-- 
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Yorkshire College Engineering Society.—On Monday, 


February‘ 23rd, Mr. A. Vennel Coster, of Messrs. Crossfey Bros., 
Manchester, read a paper before this ‘Society onthe Modern 
Development’ of the Gas Engine.” The lecturer confined bis 
remarks chiefly to large gas engines of 500 8.H.P. and upwards, and 
alluded to the possibility of attaining 10,000 n.u.r. He examined 
minutely the design, construction, and economy of gas engines; 
reviewed the cycle of operations, valves, pistons, compression 
chambers, sparking arrangements, gas and oil consumption, sizes 
and weights of various makes. Attention was drawn to the “ Equi- 
librium ” device, by means of which load to the extent of 4,000 Ibs. 
is taken off the exhaust valve in a 12-io. valve. The lecturer 
pointed out the accurate and sensitive governing of gas engines, and 
considered two double-cylinder inverted vertical engines, coupled 
together, giving an impulse every revolution, to be the ideal for 
dynamo driving. Particulars were given of a gas-producing plant, 
suitable for installations of 60 H.P. and upwards. A number of points 
in the paper were criticised and discussed. 


Speed of Electric Cars.—A conference of representa- 
tives of municipal corporations owning tramways was held on 
February 24th at the Westminster Palace Hotel, London, Bailie 
Paton, of Glasgow, presiding. It was resolved to ask the Board of 
Trade to again receive a deputation from the corporations 
with a view to getting the speed limit raised. The Board 
of Trade, on the former occasion, was asked to give the average 
speed, but declined to do so, and new proposals are to be made when 
the deputation waits upon the Board. 


. Hydraulic v. Electric Power.—The chairman of the 
General Hydraulic Power Co. told his shareholders on Monday 
that out of 5,000 machines added from time to time during the 

20 yeare, many became disconnected from various causes. 
“There was only one case in which an electric lift was substituted. 
Altogether the number of hydraulic lifts and cranes and other 
machinery installed was large, if not larger, than in any former 


year. Some shareholders had shown a considerable amount of © 


uneasiness during the past year on the subject of electrical rivalry. 
From the very first the company’s business had grown up steadily 
and constantly in the healthy atmosphere of competition. It was 
true that during the last ten years a new competitor had appeared 
in the shape of electricity, but that was not likely to become the 
company’s chief opponent. In the United States, where electrical 
appliances had been so largely introduced, there was a decided 
reaction in favour of hydraulic lifts. The company’s principal com- 
petitor was steam power on consumers’ premises. This applied to 
the larger customers, but they could obtain the company’s power at 
rates which met that competition.” 


Royal. Society —Among the papers down for reading 
yesterday afternoon were the following :— 


‘The Electrical Conductivity of Solutions at the Freezing Point 
of Water,” by W. C. D. Whetman, F.R.S. 
“ A Note on a Form of Magnetic Detector for Hertzian Waves 
adapted for Quantitative Work,” by Prof. J. A. Fleming, F'.R.S 
“On the Laws Governing Electric Discharges in Gaces at Low 
Pressures” (communicated by Prof. J. J. Thomson, F.R.S.), by 
W. R. Carr. 


The Electro-Harmonic Society.—The “ Ladies’ Night” 
concert, which took place last Friday evening, was generally 
considered by the crowded audience to be one of the best ever 
given for the editication of the gentler sex, both in point of variety 
and excellence of the programme. Miss Edith Serpell, Miss Ethel 
Bevans, and Mr. Franklin Clive, the two latter old friends of. the 

‘ Society, are to bé congratulated, not only on the choice of songs, 
but upon the finished vocalisation displayed in the rendering of 
their respective contributions, the flexible, fresh, pure, and bird-like 
notes of the first-mentioned lady being simply delightful, while her 
distinct utterance was so perfect, that it might well offer an example 
~to many. better known vocalists. Dr. Byrd Page, too, who has so 
olten mystified the members of the Society, was in his very best 
form, arid with several fresh and skilful tricks, in which he 
absolutely . revelled, carried wonderment at, and admiration for, 
his marvellously effective performances to a higher degree than ever. 
The string orchestra, slightly increased for the occasion, with Mr. 
H. M. Higgs at that beautiful keyboard instrument the ‘“ Mustel 
organ,” and Mr. Izard at the piano, played the “overture” and 
“Notturno”' from Mendelssohn’s ‘ Midsummer Night’s Dream,’ 
that masterpiece of incidental music to Shakespeare’s delightful 
comedy which the gifted composer wrote at the age of 16, ina 
manner which called forth most hearty and well-deserved applause. 
Mr. John Warren with his “ Universal Hat” and his ventriloquial 
entertainment caused genuine and most diverting amusement, as did 
Mr. Frederic Dale in his humorous sketch “The New Century.” 
Mention should also be made of Mr. Izard’s pianoforte playing of 
a “ Berceuse ” and “ Etude,” by Chopin. From beginning to end the 
evening was highly enjoyable, notwithstanding the programme 
being bronght to an abrupt conclusion owing, it was stated by Prof. 

John Perry, who occupied the chair, to the lateness of the hour. 


New. Storage. Cell.—We understand that a new lead 
accumulator possessing several features.of. great interest is about 


to bebrought out. The plates are of the Planté type; only tive . 


are required for capacities up to 250 am hours—three negatives 
and: two positives. cell of this type, rated at 120 ampere-hours 


and weighing 22 lbs., has been charged in lesg than an hour, and - 


discharged in three hours, with a remarkably high qusatity effi- 
ciency. Moreover, two-thirds of the full charge 


within ‘quarter: of an hour. - Natorally, the cell is primarily” 


be ‘put in. 


Institution of Civil Engineers.—At a meeting of the 
above’ Insti‘ution{held on Tuesday, February 24th, a paper was 
read by Mr. G. F. Zimmer, A.M.I.C.E., on the ‘ Mechanical 
Handling of Material.” At the present day there is no need to 
emphasise the importance of a thorough appreciation of the above 
subject, and the lecturer estimated that the saving of one man’s 
wage warranted an outlay of roughly £1,000 in machinery. The 
lecturer dealt only with appliances for delivering material in a 
continuous stream, and classed them under the headings (1) For 
lifting from one level to another, or elevators; (2) For moving 
material horizontally, or conveyors; (3) Appliances which com- 
bined these operations. Grain elevators were usually vertical, and 
encased in wooden or iron trucks; the buckets being fixed to 
leather or textile bands travelling at a speed of 250 to 300 ft. per 
minute. Mineral elevators were inclined at an angle of 45° to 60°, 
and. were fitted with malleable or wrought-iron chains for 
supporting the buckets, travelling at the rate of 50 to 160 ft. 
per minute. In order to get a perfect discharge, the 
centrifugal force must be sufficient to overcome the gravity 
of the material. The liability to breakage of the material 
also affected the speed. It was usual to run coal elevators 
at 90 ft. to 130 ft. per minute, according to the friability 
of the contents coke elevators ran at from 50 to 90 ft. per min., 
while other minerals not liable to damage could be elevated at 
speeds up to 160 ft. per miv. The lecturer commended the type of 
elevator fitted with continuous chains cf buckets. Conveyors are 
constructed in a variety of types. The worm conveyor had the 
advantages of simplicity and small first cost; it could be made to 
deliver at any number of points, by providing suitable openings in 
the trough, and it was of great service in mixing the material con- 
veyed, if desired. Unfortunately, it required considerable driving 
power, and had a tendency to grind up the material. Conveyors of 
the drag or push-plate and cable type were discussed. Band con- 
veyors were largely used for grain, running at speeds of 450 to 
600 ft. per min. For heavy material, such as coal, coke, minerals, 
&c., similar arrangements were adopted, but more substantial fittings 
were required. Their advantages were, the small power required 
and non-injury fo the materials conveyed. Travelling trough 
and vibrating trough conveyors were then discussed. The 
latter type was one of the latest, and consisted of troughs 
to which were imparted a reciprocating, or jerky motion, causing 
the material to move along at speeds of from 40 to 70 ft. per 
minute. The conveyors could be balanced if required, and the 
material withdrawn or fed into them at any number of points 
without cessation of work. Under the heading (3) two types 
were mentioned, the travelling or tilting bucket conveyor and the 
pneumatic conveyor. The former type is well known to central 
station engineers as the Hunt conveyor, and does not require 
description in these columns; the Jatter is in use for lifting grain 
at various docks. The paper was illustrated by diagrams and data 
as to the capacity, sizes, speeds and power required for various 
appliances. j 

Personal.—We understand Mr. Wilfrid Yorke, clerk 
of the works at the Sir Hiram Maxim Electrical and Engineering 
Co.’s Gillingham Street works, has accepted a position on the North 
Ealing installation of the Uaderground Electric Railways Co. 

Mr. Reuben Dunsford has resigned the position of managing 
director of W. Rickard, Ltd., and is off to the States and Canada 
this month on a tour of inspection. He intends to set up in busi- 
ness on his own account upon his return. 

Mr. F. B. Comber, late manager to the Middleton Electric 
Traction Co., has been presented with a smoker's cabinet by the 
company’s drivers and conductors. it 

Mr. F. C. Peel, manager of the Lincoln Tramways Co., has been 
appointed manager of the Lancaster and District Tramways Co., 
Ltd., Morecambe. There were 275 applicants. 

At a meeting of. the heads of colleges held at Cambridge, on 
February 28th, Mr. Joseph Larmor, M.A., F.R.S.,, F.RA.S., Fellow 
of St. John’s College, was elected to the Lucasiau Professorship of 
Mathematics, vacant by the death of Sir George Stokes. 

The B. of T. has appointed Mr. Hugh Erat Harrison to be an 
electric inspector under the Croydon Corporation Electric Lighting 
Order, 1891. 

The Tramway Committee of Aston U.D.C. has appointed Mr. 
Thos. Dunn as manager of the tramways for a period of three years 
from January Ist last at a salary of £400 per annum for the first two 
yearsand £450 for the third year. 


With reference to the report of the wimling-up application on _ 


page 391, we learn that Mr. H. M. Salmony has not been connected 
with H. M. Salmony & Co. for the past five years. 


Appointments Vacant.—Traffic superintendent for 
Southend Corporation Light Railways; a mains superintendent is 
required at;Portemouth at £150; the Salford Corporation requires an 
engineer-in-charge at’ £150; a shift engineer at 35s. per week, and 
a draughtsman for Dundee. See “‘ Official Notices” to-day. 


Royal Commission on London Traffic.—A__pre- 
liminary meeting of the Royal Commission appointed to inquire 
into the means of locomotion and transport in London was held on 


Tuesday at the Middlesex Guildhall, Westminster, under the presi- 


deney of Sir D. M. Barbour, the chairman. The proceedings were 
private, but. the Press were officially informed that the Commission 
decided to examine as preliminary witnesses Sir Herbert Jekyll and 
Colonel Yorke, of the Bvard of Trade, as to the existing state of 
tramway and ‘light railway legislation, It was decided that the 
next meeting for the purpose of taking evidence shall be held on 
Friday, March 13th, at11 o'clock. The Commission were of opinion 


that future sittings should be open ta tha. Press and the public, 9, 


far as the scoommodation of the room will permit, 
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Engineering Standards Committee’s Report.—We 
are glad to announce that the Engineering Standards Committee 
have just published their first instalment of standard lists. These 
lists are nine in number, and cover all steel and iron-rolled 
sections, including equal-sided and unequal-sided angles, bulb 

plates, bulb angles, bulb tees, channels, zeds, H-beams and tees. 
The lists are preliminary, and are for the primary purpose of allow- 
ing the rolling mills to cut any new rolls they may require to the 
new standard or to re-cut the old rolls to bring them to the new 
standard. We are informed that there is a notable reduction in the 
number of sections standardised, but that notwithstanding this, all 
the authorities are agreed that there is a sufficient number of 
sections for all practical purposes without in any way cramping 
originality of design either in ships, bridges or rolling stock, for 
which these sections are primarily intended. The lists are issued 


with the necessary drawings, and full particulars are given of the. 


profile, including all the radii and thicknesses, so that the steel 
makers should have no difficulty whatever in absolutely conforming 
to the standard, thus making all sections practically interchangeable. 
We are informed that these lists may be had on application to rd 
secretary, Mr. Leslie 8. Robertson, 28, Victoria Street, S.W., 
price for one copy being 1s. net., with a reduction on Aaccishel a 
copies. 

The Gale.—The various reports of damage caused by the 
storms of the last ten days show that telegraph and other electrical 
undertakings have suffered, in some cases severely. At the Rath- 
mines electricity works the extent of the damage is estimated at 
£1,000 to £1,500. The storm has demonstrated once more the 
enormous advantage of having underground telegraph wires. 


THE CENTRAL STATION ENGINEER. 


Tux Electricity Committee of Ashton-under-Lyne T.C., on February 
26th, appointed Mr, Moss, of Manchester, as assistant electrical 
engineer, at a salary of £150 per annum. There were 119 
applicants. 

Wimbledon U.D.C. has appointed Mr. H. Tomuinson Lup, as 
electrical engineer at a salary of £300 a year, rising by £25 per 
annum to £400. The Council has also increased the salary of Mr. 
R. N. Torry, chief assistant at the electricity works, from £130 to 
£150 per annum, rising by £25 per year to £200. 

The Electricity Committee of Worcester T.C. has recommended 
that the salary of Mr, C. J. SUTHERLAND, eleetrical engineer, be 
increased from £350 to £450 per annum, rising to £500 by £25 per 
year, and that he should be granted an honorarium «f 150 guineas 
in recognition of extra work in the designing and erecting of the 
new generating station. 

Mr. G. L. AnpEeEws, resident electric tramways engineer at 
Sunderland, who is leaving to take up a position at Lisbon, has 
been presented by the staff with a pair of solid gold sleeve links, 
a dressing bag, dressing case, travelling rug, silver mounted 
umbrella, silver mounted walking stick, and a case of four silver 
mounted pipes. 

Last week the employés of the Ayr electricity works presented 
Mr. A. J. Fuuxer with a gold watch, as a farewell gift on his 
departure for Fulham. Mr. the new burgh 
electrical engineer, presided. 

The British Australasian says that Mr. J. A. Diseen, manager 
of the Geelong electric supply works, left Melbourne on January 
20th, on a six months’ trip tu England. 

Mr. J. Lyncu, assistant engineer to the Isle of Thanet Co., was 
presented with a gold watch and chain on the 2nd inst. He is 
shortly proceedirg to South Africa for Messrs. Macartney, McElroy 
and Co., Ltd. Mr. R. Humpuptss, resident engineer and manager, 
made the presentation on behalf of the staff and friends. 

The Goyan T.C., on 2ad inst., appointed Mr. TuzoporE C. 
Parsons, at present deputy burgh electrical engineer at Salford, 
electrical engineer at Govan at £400 per annum. ‘There were 74 
applicants for the appointment. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE accounts of the Corporation of Bolton 

Bolton for the last year of working indicate a very 
Corporation great improvement upon previous results, good 
Electricity | as these were. The change from-alternating to 
Accounts. continuous current supply, coupled with the 
addition of a traction load, has placed the 

department in a strong financial position, whatever may be said 
as to the correctness or otherwise of the views held at Bolton 
Tespecting the coincidence of depreciation and sinking fund. The 
Progress, taking alternate years in the earlier period of the under- 


taking has been rapid. 
Year, Con- Lamps. Units Totalcost Capital, Net 
sumers, sold, per nnit. profit. 
1894-95 65 5,100 35,128 3°82d, =~ — £591 


1896-97 237 19,477 186,957 281d, 
1898-99 559 43,740 416,635 °1°96d, £67,252 +£1,205 
1900-01 888 74,395  9,481,787° 180d. £151,006 
1901-02 1,070 90,057 3,120,709 096d, 180,258 + 46,714 


£44,382 —£269 


© rental of motors. 


returns 


The increase of the last year of trading as compared with 
the previous one is shown by the following figures :— 


@ENERAL 


1900-1, 1901-2. Inc. 
Total capital £151,007 £180,258* £29,251 
Number of. units sold 2,431,737 8,120,709 £688,972 


Number of 8-c.P. lamps connected 74,395 90,057 15,662 . 

Gross revenue £24,099 £29,800 £5,701 

Gross expenditure “as £13,544 £12,481 —£1,063 

Gross profit «£10,555 £17,319 £6,764 
* Or less depreciation, £159,050. 


The output for the tramways reached nearly 2,000,000 unite, or a 
quantity approaching two-thirds of the total output, and represent- 
ing about £12,500 of the gross revenue of nearly £28,400 from energy 
sold. As a result the price per unit received on the average is 
below 

REvgNUE 4 


1900-1, 1901-2, 
Gross. Per unit. Gross. Perunit. Inc, 
Sale of energy eo» £22,547 2°238d. £28,884 2°18d. —’05d. 
Meterrents ..  .. 422 ‘O4d. 502 04d. ‘00d. 
Profits on fittings 1,130 *11d. 914 ‘07d. —°04d. 


Sundry fees, &c. oe oe 
Gross revenue ... £24,099 238d. £29,800 2°29d. —-09d. 


The remarkable result of a reduction in the gross amount for 
each of the items of coal, oil, and establishment charges has brought 
the total cost, £1,063, below the. previous total. The average per 
unit for coal is only $thg of its former figure. Total costs are well 
under one penny, constituting practically a record for a medium 
sized station, and we believe this is comparable only with stations 
like Liverpool and Dudley for economical. management, for which 
Mr. Day, the borough electrical engin, deserves the greatest 
credit. 

Cost of Propvocrtion. 
1900-1. 1901- 
Gross. Per unit. Gross. Perunit, Inc. 
Coal.. £7,751 £5,686 °44d. —-33d. 
Oil, waste, water, and engine | 1,045 °10d. 803 —-04d. 


ned 

in gonoration and dstibe| 2,376 ‘23d. “2,568 *20d. —-03d. 

Repairs and maintenance 

of engines, boilers,| 
buildings, &c. 


679 ‘O7d. 1,409 °10d. +°03d. 


Works cost ... £11,851 1:17d. £10,466 *8Md, 


628 ‘06d. 907 + 01d. 


Rent, rates and taxes ov 
Management expenses, 
salaries of 


establishment 


printing, 404 “04d. 378 “O84, —-Old. 
surance 
Other expenses ws 


Total costs £13,544 1°34d.£12,481 —-38d. 


Deducting the costs, £12,481, from the revenue leaves the sum of 
£12,407. In the accounts this is shown as follows:—lInterest, 
£4,912; depreciation, £7,655; and balance or net profit, £4,752 
but out of depreciation the sinking fund calls aggregated £5,893. _ 
Taking this into consideration the net revenue account may be 
recast as follows :— 

Prorir STaTEMENT, 


1899-00. 1900-1. 1901-2. 
Interest onloans .. £3,816 £4,912 
Sinking fund for repaymehis 3,012 5,881 5,893 
Net profit carried forward . + eo 4,451 858 6,514 
Gross profit — ... £5,903 £10,555 £17,319 


ELECTRIC TRAMWAY ACCOUNTS. 


We present herewith an analysis of working 

Hall and expenses and comparison of the undertakings 
Southport. owned and worked by the Corporations of Hull 
and Southport. The former Corporation con- 

verted the old horse and steam tramways to the overhead trolley 
system, and established an independent tramway generating 
station. The routes are practically level ; the several, bridges across 


the docks and River Hull required special overhead construction. 


The popularity of the service can be gauged from the following 
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cor 
Percentage : cat 
Average CITY NOTES. te 
Period. mileage. Passengers. daily. Receipts. receipts. ad 
9 months, 1900... 573,420 6,218,971 28°7 £25,912 39°72 
1 year, 1901 . ... 1,647,026 17,264,013 4816 £71,938 4444 “SR 
» 1902 .., 2,218,696 21,065,999 65°87 £87,707 53°42 city Ca. 
4 Tux ordi general meeting of the shareholders of this com: 
_ Mr. A. 8, Barnard is the city electrical engineer, and has been was bald on Wednesday at Salisbury House, London Wall Me Bal 
responsible for the electrical equipment and maintenance of the George Herring presiding. sai 
line. He, it will be remembered, is shortly leaving this country to The CHateman, in proposing the adoption of the report, said he of 
take up a Government appointment in Ceylon. The tramways hoped the shareholders would consider it pleasant reading. The con 
manager is Mr. W. J. McCombe. gross —— sone an er of about eyes over the previous as ij 
rage year. Thbat,was only a very small increase, but they must remember 
revenue not increased in a larger ratio was because of com- | 
gradient is 1 in 25, and energy is taken from the lighting station. —_ petition and the lower rate of dine With regard to the expenses = 
Mr. T. J. Kendrew is the tramways manager. of generation and distribution, it stood at £62,000, against £85,000 The 
in the previous year. He would give them the figures for the three and 
| “Han Southport. years :—In 1900 it cost them £106,000 for generation and distribn- hav 
; | : tion, in 1901 it cost £85,000, and last year it had fallen to £62,000, exit 
despite the fact that each year they had produced an increased rive 
Period covered by returns ... .+ | 12 months | 12 months. number of units. They had made very considerable reductions pre 
Dateending... ... 3... vss ~~ s | Mar. 31/02. |Mar. 31/02, in their coal bill during the last few years. The cost of coal per dur 
Date of opening... peas es ... July 5, 1899. — unit in their own case last year came out at ‘592d.; in the case of and 
Length of route... ae ace ...| Qh miles, | 72 miles, © the Charing Cross and Strand it was ‘778d. ; the St. James’s, "655d; exp 
Total length of track eee |: 19 miles, | 10 miles. the Westminster, ‘758d. Their coal consumption in 1900 was exis 
Average number of cars in wi pate elt 65'8 _ 78,000 tons, in 1901 56,000 tons, and in 1902 42,000 tons, There- wel 
Car-miles run a act Po w+ 2,218,696 | 389,827 fore, at the present moment, they had succeeded in generating per affo 
Passengers carried per annum es... +. | 21,065,999 | 3,317,963 unit at a lower figure than any other company as regarded con- cap 
Capital expenditure to date ws ee | £310,551 | £103,500 eumption of coal. The rent, rates and wages had increased by It v 
Traffic receipts es ie aS os £87,707 | £15,281 £4,000. It was very unfair to think that in Southwark the munici- obj 
Total receipts -€88,502 £16,114 polity tried to compete with them, and to make up the loss they, 
Working expenses ... | £47,646 £9,544 ike other ratepayers, had to pay 2s. 6d. in the £. He hoped that to 
Gross profit ... en es Lie «| £40,856 £6,569 a check would be put upon this municipal extravagance, and he could wee 
ea not imagine that the common eense of the British public would Mai 
Income per car-mile... See ben an 9°60d. 9°86d. allow the present state of things to continue. The average price sup, 
Working expenses percar-mile ...  5°15d. 587d. per unit obtained last year was 454d.; this year it was Her 
Interest, sinking fund and depreciation 404d, so that they bad sustained a loss of 4d. per ‘sma 
per car-mile 407d. unit, That was partly due to competition, and partly trac 
Total expenses per car-mile a, kes 688d. 9°94d. due to getting rid of the short-hour consumers. Those short-hour cabl 
Profit or loss ... we 2 72d. — 08d. consumers paid high rates, but it did not remunerate them for the 
Cost of energy per car-mile ae Sey. 78d. 1°70d. outlay on the plant which it necessitated. They had turned over mot 
Average fare charged per mile... coy 1d. 11d. many of those short-hour customers to their competitors, but he was pres 
HARE ile PES afraid they would never make a profit out of them. Despite the ver’ 
Revenue per mile of route... ... ...| £9,316 £2,067 severe competition, they last year increased the number of their aut! 
Expenditure _,, mee ws £5,015 £2,084 customers by 370, and their lamps by 25,000. That increase was still dois 
going on, for during the first six weeks of the present oy — be aut! 
In the case of the Hull Corporation tramways 1,969,557 units the tal the 
were generated, 1,894,410 being delivered to the line, or at the rate the Charing Cross Co., he did not think they had much to com alw: 
of unit per car-mile. The maximum load was 650 xw., and the of, taki 
c i t install xw. The Sou used for the equalisation of dividends, and probably wo g00r 
mn arta at the aoe 1:052 per a Sees ee for that purpose. Last year he told them that provided they gave tha 
: % i a good light and charged a low price they feared neither to t 
Anatysts or WorkInG EXPEnszs. the competition of the Charing Cross Company nor the they 
persecution of the City Corporation. As regarded the former, not 
Hull Southport he need only point to the fact that up to the end of February com 
; 3 this year they had increased their customers by 425, and their 8-o., tute 
Per ~ Per — lamps by 50,000, As to the persecution of the City Corporation, shor 
: Gross. | car-mile. | Gross. | car-mile. that still continued, and he would give them the latest instance, that 
Traffic wages ... ae «» |£16,267 | 1°77d. |} £3,390 |} 2°087d. From January, 1901—that was two years ago—they had been s Met 
Electrical 7,414 78d. | 2,772 | 1°706d j ith li i 
Uni 10 plying the Corporation with light, and no objection had been m wor 
niforms, tickets, punches ... 016 11d. 403 248d. to the quality, and the charge bad been reduced to their terms, but abo 
Management... .. «+. | 2,465 | "27d. 708 | °435d. —in respect of payment they bad not got one penny, although they fact 
Depot and cars | 4,064 | “54d. “922d. had applied incessantly for it, and after waiting two year the 
Rent, rates and taxes a 6,050 ‘66d. 625 "384d. for the money they now offered to pay them if they would give thema T 
Repairs to track... | 1,592 | "17d. 73 ‘044d. discount of over 50 per cent. They owed them £3,167, and they decl 
» overhead equipment 749 | “08d. 75 | ‘47d. offered to pay £1,620. They bad agreed to adopt the reduced the 
» «CATS... ve “se 7,028 ‘760. =2 ard charge they stipulated for owing to competition, but they refused 
: to allow them the discount. He saw, too, that recently a member 
Total working expenses... |\£47,646 | 5:15d. | £9,544 | 5:873d. of the Corporation, speaking at a meeting, eaid he calculated that 
during the three years the Charing Cross Cross Co.’s competition Th 
* Includes a sum of £125 for repairs to cars and depét. had been going on in the city, the citizens had saved £400,U00, and 
= e before the period elapsed when the Corporation would be entitled THE 
The total workiog costs of the Hull Corporation trams are among to purchase the undertaking no Jess than six millions would be held 
_- the lowest in the kingdom ; the low figure for electrical energy con- saved to them. Seeing that their total gross revenue was Ir 
tributes largely to this result. The Southport undertaking, owing £250,000, he would ask how could they possibly have saved - take 
to its smaller size, has larger total costs, the item for energy alone £400,000? ~ repc 
being 1d. per car-mile more than at Hull. This undertaking is also Mr. J.B. Brarrawalr#, jun., seconded the resolution. wou 
largely dependent on holiday traffic, which, from its fluctuating Replying to a SHaREHOLDER, the CaarrMan paid the board com 
character, is not conducive to low working costs. would consider the matter of an interim dividend, but they did not diffi 
be wish to commence such a dividend unless they saw their way clear 
tts gross profit of £40,856 to net revenue account, which, with the le one adopted. on 
balance of £23,000 from the previous year, amounted to £63,856, The retiring directors having been re-elected, a resolution was repc 
pensi 
of £81 from the previous year, a sum of £6,650 is left, which 
is sufficient to meet all charges and leave a small credit balance. 12,2 
Hull. —_ Southport: all ¢ 
Sinking fund _... es 6 513 2,885 8-01 
360 W. T. Henley's Telegraph Works Co. ac 
Transferred io fand in relief of rates... 28,000 Mz. Sypnzy Gupen presided at the meeting of this company last 1908 
Balance carried forward Ae ee ee 40 Friday, and in moviog the adoption of the report, said that the in tl 
ge . . Btate of the company’s affairs was highly satisfactory, the director tact 
Gross revenue ... «- £63,856 £6,550 being‘able once again to advise a 20 per cent. dividend. In vie¥ the 


of the great depression of trade generally during the past year, 


4 
: 
“se 
| 
~~ 
‘ 
= 
j 
{ 
: 
4 
| 
~ 
: 
Bi. - 
ope 
— 
es 
and 


‘ 


Vol. 52. No. 1,319, Maron 6, 1903.] 


THE ELECTRICAL REVIEW. | 409 | 


considering that the company had no large submarine telegraph- 
cable order as it had in the previous year, they might rejoice that 
they were able to maintain the dividend. They were also able to 
add the usual amount to the reserve fund. The figures in the 
accounts showed an apparent falling off of £2,000 in the trading, 
but this was on/y apparent, for the receipts of the previous year 
included 15 months’ accounts from foreign and colonial agencies, 
there being, therefore, only nine months in the present report. The 
amount of the reserve under the cable-repairing contract for the 
Bahamas cable had not been touched ; it had accumulated by £350, 
and the other half, £350, had been received from the Government 
of the Bahamas. Though the business was expanding, the keen 
competition sometimes prevented them from making the same profit 
asin times past. The present offices were quite insufficient for the 
accommodation of the growing staff, and arrangements were in pro- 
gress for a 20 years’ lease of premises in Bloomtield Street. In order 
that they should in all things be up-to-date, and should give prompt 
execution of contracts, they would also have to extend the works. 
The directors had, after consultation with the managing director 
and engineer at the works, come to the conclusion that they must 
have an extension of the works, but vould not get it close by the 
existing ones, so they were in treaty for land further down the 
river. There was very little doubt that the unissued £25,000 
preference and £25,000 ordinary capital would have to be raised 
during the next 12 months. The new offices and the new works 
and their machinery and equipment would involve a considerable 
expenditure. The ordinary shares would probably be offered to 
existing shareholders on the same terms as the last issue. The shares 
were then quoted at 14, and taken up at 10. Those who could not 
afford to take them up would have a saleable option. Though the 
capital would be issued shortly, it would not be all called up. 
It would be called up in instalments as required for the particular 
objects mentioned. ‘The preference shares would also be placed 
among the shareholders as before. The chairman proceeded to refer 
to the slightly declining value of the shares during the past few 
weeks, probably owing to some feelings of alarm respecting the 
Marconi system. He went on to show what absolute folly it was to 
suppose that such a system could have any appreciable effect upon 
Henley’s Co., of whose busiaess submarine telegraphy was but one 
small section. The uses of electricity for lighting, power and 
—* were more important directions for the supply of their 
cables. 

Mr. Gtoraz Surron, the managing director, seconded the 
motion, and said that the markets were a little against them at 
present, but competition was not keener than in 1902 which was a 
very difficult period. He referred to the proneness of some local 
authorities to accept the lowest tender, they thinking that by so 
doing they served the best interests of economy. Pablic 
authorities were becoming large buying customers, and in very 
many cases they accepted the lowest tender to the detriment of 
their work. That did and did not right itself in time. They 
always had to suffer from new people coming into the trade and 
taking orders at prices which were quite unremunerative. No 
sooner did one of those new-comers go to the wall or get absorbed, 
than another new one came along to do the same thing. In regard 
to the new works, the land to be obtained would be far more than 
they would require for the next five years, for the company was 
not for to-day or to-morrow. They hoped it would be a powerful 
company 20 or 30 years hence, and they had to provide for the 
future expansion of business. They had taken care that the works 
should not be situated in the locality of the L.0.C. One reason 
that induced them to remove their works from London was the 
Metropolitan Building Acts, which would not permit them to erect 
works of a greater capacity than 400,000 cb. ft. They were now 
about to make a tour of inspection of different up-to-date manu- 
factories in the provinces, so as to see on what lines to proceed with 
the new works. 

The resolution was unanimously agreed to, as were also motions 
declaring dividend, re-électing directors and auditors, and thanking 
the s'aff and chairman. 


The Brompton and Kensington Electricity Supply Co. 


Tue fifteenth ordinary general meeting of the above company was 
held at Winchester House on Thursday last week. 

In the absence on the Continent of the chairman, the chair was 
taken by Mr. Wixt1am Paazs, who, in moving the adoption of the 
Teport and statement of accounts for the past year, said that it 
would be noticed that the report was a rather short one. The 
company was in the happy position of having no misfortunes and 
difficulties of such a nature that the board need trouble the pro- 
prietors with. The report «nd accounts showed an increase of 
business and net profits, but as progress was a characteristic of the 
Company it was not necessary for them to expatiate on it in the 
Teport. The increase in the number of lights connected in 1902 
was the largest yearly increase in the history of the company. The 
average amount of new business during 12 years had been just 
10,000 8-c.p. lamps a year. In 1901, however, the increase was 
12,234, and in the year 1902 it was 16,114. That increase was not 
all due to lamps, as part of the current sold was used for power, 
but for convenience in tabulation it was given in the equivalent in 
8-c Pp. lamps, as was the usual practice. Last year the company 
Supplied motors requiring 84 £.H P., which was nearly double the 
demand in the previous year for power. Since the beginning of 
84 had increased and increase 

current sold for that purpose and for ting was very satis- 
factory, notwiths' the scarcity of fog and dark days aa 
the pany’s 


winter months. In 1902 the cost of fuel at the com 


station was somewhat above the average of other years, but prices 
were now easier, and a saving under this head was again being 
effected. The gross receipts, it would be noticed, were greater by 
£4,500. This had heen earned at an additional cost of £2,121, 
leaving an increase in net receipts of £2,369. That result had been 
obtained in the face of allowances and rebates to consumers exceed- 
ing by nearly £1,500 the figures of the previous year. The average 
price obtained for current was 5°35d. per unit sold, as against 554d. 
per unit for 1901. This was a decrease of ‘19d. per unit on the total 
of units sold. Notwithstanding that reduction of d. per unit in price, 
the percentage of expenditure to gross receipts remained about the 
same as for the previous year, which was under 42 percent. That 
was a result which some of the larger companies might very well be 
glad to be able to show. The recommendations which they had to 
make that day included the appropriation of a sum of £7,000 for the 
extinguishing of goodwill account and the adding of a further 
£7,000 to the depreciation account, bringing the latter up to £37,198. 
With regard to the item “ goodwill £7,000,” now written off, he 
might mention that the official auditor was informed some time 
since that that would not remain long in their accounts. He 
thought it was unnecessary for him to go into the accounts in any 
further detail, but he would be glad to answer any questions 
which might be asked in case any of the items should not seem clear. 
Before he sat down he would like to say how much the company 
was indebted to their staff who had always carried out their work 
in an efficient manner. In Mr. Bowden they had a most able engi- 
neer and manager. He was sure that those present who did not 
know would be very sorry to hear that Mr. Bowden had had eight 
months of illness. During the few weeks which had passed of the 
present year, progress had been maintained. Besides the increase 
in the demand for current for driving motors which he had already 
mentioned, there had been connected during the past seven weeks 
2,000 8-c.P. lamps, or an increase of 300 on the increase of last year. 
The units generated to supply mctors and lamps was greater by 
9 per cent. than for the corresponding seven weeks in last year, 
while the cost of fuel showed a saving of nearly 10 per cent. 
They did not promise that the improvement would continue 
during the year, but they hoped that such would be the case. 

The motion that the report be aes was seconded by Mr. R. A. 
GzrRMaine, and agreed to unanimously. 

The retiring directors were then re-elected, as also were the 
auditors, and votes of thanks to the directors and to Mr. Page for 
presiding at the meeting terminated the proceedings. 


Westminster Electric Supply Corporation, Ltd, 


Lorp Surriecp presided on Wednesday last week at Eccleston 
Place, 8.W,, at the meeting of this company, and in moving the 
adoption of the report, he congratulated the shareholders on the 


' very satisfactory nature of the year’s work, for, as they would have 


seen from the report, they were able to recommend the payment of 
an increased dividend, and to carry forward a larger balance than 
in former years. This was due to the steady manner ia which the 
business had increased—an increase even beyond their expectations. 
During the past 12 months no less than the equivalent of nearly 
70,000 8-c.P. lamps were added to their circnit, and the demand still 
continued. The directors were glad to be able to report a 
more satisfactory state of affairs in the coal market; for 
although, owing to an iucreased demand, 5,000 more tons had to be 
used, the coal bill was £1,663 less than for the preceding 12 months. 
One item of expenditure over which the bsard had no control, 
continued to rise steadily—he referred to rates and taxes, exclusive 
of water rates. Last year their rates and taxes were £2,600 more 
than for the year 1901. The plant, machinery and mains had been 
fully maintained out of revenue, and the usual rate of allowance had 
been made for depreciation, sinking fund, &c. As they would have 
seen, the new station of the Central Electric Supply Co. was now 
at work, and their company commenced to take a supply on 
November 20th last. During the current year, both the St. James’s Co. 
and the Westminster Co.—the stations of both companies being now 
fully loaded—would be taking a very large supply from the 
Central Co. The system of public lighting undertaken by the 
Westminster Co. continued to give general satisfaction, and they 
considered that there was not a better lighted district than theira. 
He formally moved that the report and accounts be adopted. 

Mr. Boutnotrs seconded the resolution, which was adopted. 

The CuarzmaNn moved that a dividend be declared for the past 
half-year at the rate of 13 per cent. less income-tax, and this was 
seconded by Mr. Brownz Marti, and agreed to. 

Lord Kuynarrp moved the re-election of Mr. Boulnois, M.P., and 
Mr. Hayes Fisher, M.P., as directors. 

The motion was then carried. 

Mr. H. A. Hunt moved the same resolution which was agreed to 
last year, authorising the distribution of the odd shares left after the 
pro rata allotment to the shareholders of the last issue, to the board 
and the staff.. He explained that last year the resolution was moved 
by Mr. Goulding, M.P., and carried, but as uo notice had been given, 
it was invalid. 

Mr. PauGravE Suvpeson seconded the motion. 

Mr, F. A. Warts said it was always an invidious task to say any- 
thing which appeared to be contrary tu the wishes of the board, 
but he thought there ought to be some temperate criticism as to the 
conduct of the board in proposing such a resolution without 
notice. 

The resolution was carried, and the CHatnman said the share of 
the directors amounted to 20 or 30 shares each, and if these had 
been divided, each sharehalder would have got about y}sth of a 
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Neweastle-on-Tyne Electric Supply Co. 


Tue meeting was held on 26th ult., at Newcastle, Dr. J. T. Merz 
presiding. The report which was submitted stated that the total 
units sold during the year amounted to 5,537,500, an increase of 
2,975,117 units over the preceding year. The profit on the year, 
including the balance of £1,645 18s. 8d. brought forward, amounted 
to £28,198 10s. 6d., out of which interest on debentures and loans 
£9,021 1s. 6d, and interim dividends of 24 per cent. on preference 
shares, and 4 per cent. on the amount called up on the ordinary 
shares (together £8,189 6s. 4d.) have been paid, absorbing £17,210 
7s. 10d., leaving a balance of £10,988 2s.8d. The directors recom- 
mended the payment of further dividends of 24 per cent. on the 
amount called up on the preference shares, and 4 cent. on the 
amount called up on the ordinary shares, which will absorb £10,228 
8s. 4d., leaving a balance to be carried forward of £759 14s. 4d. 
The expenditure on capital during the past year had been £169,622 
1s.7d.,the principal outlay being made in extending the various works 
mentioned in last year’s report. To enable the company to meet 
the requirements ccnsequent upon the agreements with the County 
of Durham Electric Supply Co., the North-Eastern Railway Co., 
and the Walker and Wallsend Union Gas Co., and for the ordinary 
extensions, it is proposed to proceed with the erection of the new 
generating station at Carville. 

Tbe CuarrMan, in moving the adoption of the report, said there 
was an increased profit this year over last year of £12,702. They 
had spent on works, &c., £665,905 as against £496,283 in the pre- 
vious year. The company had now 130 miles of cables as against 
10C miles in 1901, and they had now 174,000 8-c.P. lamps as com- 
pared with 112,000. The figure of cost, viz., °82d., was the lowest 
published by any company. The company had made great strides 
in recent years, and he looked forward to greater developments. 

Alderman Gisson seconded the adoption of the report, which 
was carried. ; 

Formal motions were passed as to the dividends. 

The shareholders afterwards sanctioned the creation by the 
directors of £250,000 additional capital, to be divided into 
25,000 preference shares of £5 each, and 25,000 ordinary shares of 
£5 each. 


Telegraph Construction and Maintenance Co. 


Str Rosert Hersert presided on Tuesday at the annual meeting 
of this company, held at'Old Broad Street. In moving the adoption 
of the report, he said that the figures for the year were yery con- 
siderable ones. They showed a net profit of £99,000 after charging 
interest on the debentures ; £91,000 was brought forward into the 
account, so that the directors had a total of £191,025 to.deal with, 
whereas for 1901 they had only £181,000. It was proposed to 
distribute the same dividend as last year, amounting to £89,640, and 
to carry. forward the large sum of £101,380, so that whatever might 
be the company’s fortune in the current year with regard to obtain- 
ing remunerative work, they stood in a favourable position. This 
year it happened very pertinently that the very considerable 
amount of the net earnings carried to the account of 1902 fell inata 
time when they had forced upon them the necessity of dealing with 
very important repairs, renovations, and extensions.of the factories. 
The very hard work which the company had been doing during last 
year had rendered it almost impossible to keep the factories in so fine 
a condition as formerly. There was a good deal to be done as regards 
the fabrics and further installation of machinery, and so forth, and 
it was very opportune that these considerable sums of money were 
available for these purposes. A good deal of the money which had 
been brought into account for the year 1902, was practically what 
might under other circumstances have fallen to the year 1903, 
because they had received a considerable amount of money in pay- 
ment for cables which they had not completed, and which they had 
yet to lay. It was right that they should carry forward consider- 
able sum of money to equalise the finance of the two years. The 
board asked this year for a further £20,000 to be placed to the 
pension fund, bringing it up to £63,890. This fund had now, there- 
fore, reached a point at which the board could bring it into 
regular and systematic operation. The arrangement was that there 
should be established a reasonable and equitable system of pensions 
for the ordinary staff, the board reserving to itself the power to 
advance upon such amount, granting relatively larger amounts in 
the case of very lo: g service or very exceptional ability and 
integrity. Sir Robert then gave the meeting an account of the 
unprecedented work done by the company. during the past three 
years. They had laid cables completely round the world, and these 
involved 29,000: miles of cable. They had carried out minor con- 
tracts, which brought up the total output to 37,000 miles laid 
during the three years; this was equal to an average of 40 miles 
per day, and in times of greater pressure the speed of making 
exceeded 60 miles per aay. : 

Sir Jamus Pznprer seconded the adoption of the report and 
declaration of dividend, and it was carried. 

The retiring directors and auditors having been re-elected, a 
vote or thanks to the chairman and directors, managers and staff 
was moved and seconded, and in acknowledging, the CHaIRMaN 
said that the year had been a time of hard work aud anxiety, though 
atime of great success, and the services of their electricians and 
engineers on ships, and the managers of factories should be 
recognised, for they had all been very geverely tried. Ia one case 
especially, less efficient men would have abandoned their work, 
buoying the cable and waiting for better weather. 


Traction and Power Securities Co. 
Tae first annual meeting of this company was held on Monday at 


Miomapahonte Building, London, W.C., Mr. Robert Benson pre. 
siding. , 

The Cuatrman said that their first report showed the profits to 
suffice—(1) to pay for the period of 17 months a 6 per cent, 
-dividend on the capital as paid up; (2) to pay off preliminary ang 
formation expenses and leave a perfectly clean balance-sheet ; (3) 
to start a reserve account of £10,000 and carry forward £7,500, 
This was a very good start. The company was registered ip 
August, 1901, at the suggestion of Mr. George Westinghouse. He 
had found by experience in America, at his great Pittsburg workg, 
that on occasions parties came to buy electrical. machinery and 
wanted to pay for it in shares or securities instead of cash. The 
application of electrical power to great undertakings involved large 
finance, and, on the whole, good finance, Directly or indirectly, 
new machinery had got to be paid for by issues of new securities, 
It was not the business of a manufacturing company to take pay- 
ment for its manufactures in anything but cash; if it did it would 
soon get locked up and come to a standstill. Therefore, some 
years ago, the Westinghouse Electric and Manufacturing Co., of 
Pittsburg, formed a Securities Co. over there, to deal with cases of 
this kind, and lend the necessary financial assistance. The Securities 
Co. had a fine business. It got the offer at first hand of securities, 
Among those who came to the British Westinghouse Co. wanting 
electrical apparatus was the Mersey Railway. It had not been 
prosperous, and its capital of about £3,000,000 was much depre- 
ciated when Parliament sanctioned the creation of a new first 4 per 
cent, debenture stock for £620,000, to enable the concern to elec- 
trify itself, and to pay £250,000 of existing 44 per cent. debenture 
stock. The Mersey Railway came tothe British Westinghouse Co, 
and wanted to pay for the machinery it needed in this debenture 
stock. Mr. Westinghouse was catistied with the security, and this 
company was formed to take the debenture stock ata price. Thus 
the manufacturiog company got its fair manufacturing profit on 
the machinery supplied, and this company got the debenture 
stock at, in his opinion, an entirely satisfactory price. It 
was settled IT8 months ago, and now in a few weeks the 
Mersey Railway will be electrified and open for traffic. 
Their field of investment was the field in which debentures, 
preferred shares and ordinary shares are being created against the 
application of electrical power to traction or any other purposes. 
They were not tied to the British Westinghouse Co., nor limited to 
securities created against its manutacturers alone. But of course 
their best opportunities were likely to come from that company and 
their world-wide organisations. An agreement between this com- 
pany and the British Westinghouse Co. had been drafted and was 
open to inspection. The balance-sheet showed that they had on 
hand: £493,466 on investments. When they came to be realised 
they expected.to make more than cost. The Mersey Railway 
debenture stock was their largest investment. They have also a 
considerable investment in three tramways in Paris. The only other 
investment on hand which he need mention was the Clyde Valley 
Power Co. If they looked at the number of electrical Bills now 
before Parliament they would get some idea of the magnitude of 
the field before the company. They did not intend to call up more 
than 50 per cent. upon the ordinary shares, retaining the remainder 
as a basis of credit. They proposed to reserve the calls upon the 
ordinary shares, and in order to provide capital for the require- 
ments of tke three businesses on hand and for others which were 
arising, they proposed to create £1,000,000 5 per cent. preference 
shares, ranking for capital rateably with ordinary shares, and 
entitled to a non-cumulative preferential dividend of 5 per cent., 
and further to one quarter of the divisible profits in any year after 
the ordinary capital had received 6 per cent. Half of this 
£1,000,000 they would probably deal with at no very distant date, 
according as they eaw that they could employ funds. 

In reply to a question as to where the profit on investments had 
come from, the CHAIRMAN said that they purchased a number of 
preference and ordinary shares in the British Westinghouse Co. at 
a very low price and subsequently sold them to Mr. Westinghouse 
for four times the cost. 

The report was adopted, and resolutious relating to re-election of 
director and auditors, also the capital increase, were carried. 


Notting Hill Electric Lighting Co. 


Tue directors’ report to December 31st, 1902, shows that the ex- 
penditare on capital account, which at the date of the last balance- 
sheet stood at £196,480 1s. 3d., had been increased during the year 
by £13,777 14s. 10d., of which the principal items are :— 


£7,022 8s. 6d. for new mains, principally for the purpose of street lighting, and 
for the network for supplying the northern district. 
a 8s. for new machinery required at the Bulmer Place and Holland Mews 
stations. 
#701 8s, incurred in converting the leasehold property in Lancaster Road 
into freehold. 
£729 4s. 94. for the completion of the building of the sub-stations. 
The accumulators at Bulmer Place have been partially renewed during the 
im ata net cost of £784 11s, 5d., and this amount has been charged to the 
epreciation, renewal and reserve fund. 


The report continues :— 


All outside interests in the block of property lying between the, 


High Street, Notting Hill and Victoria Gardens, as well as in the 
site in Lancaster Road, and St. Mark’s Road, have been extin- 
guished, and these properties of the company are now freehold. 


farther capital bas been, issued, but the sum of £12,864, being) 


the balance due on the 2,200 shares issued in the latter part of 1901, 
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was received during the past year. The bulk of electricity gene- 
rated during the year was supplied from the Wood Lane works. 
In the latter half of the year the new system of generating elec- 


_ tricity was found to be working so successfully that the directors 


were in a position to encourage new applications for current; they 
therefore announced a reduction in the price to 5d. a unit for current 
at 200 volts, to take place as from January 1rt, 1903. The cost of 
the joint station to date has amounted to £133,960 2s. 11d., which 
bas been raised by the issue of joint debenture stock amounting to 
£130,000. This stock is subject toa cumulative sinking fund, which 
now amounts to £6,351 Os. 5d. invested in trustee securities. An 
agreement has been entered into with the Royal borough of Ken- 
sington for the purpose of supplying current fer street lighting ; and 
already Kensington Road, High Street, Notting Hill, and Holland 
Park Avenue, are being lighted. The following table shows the 
progress of the company :— 


1°91 Lamps 6,056 .. Loss £554 18 6 

” 9,438 Profit 112 6 1 
1898 » 12, 1,481 7 1 
1895 oe ” 307 ee 3.227 14 10 
1896 » 25,716 * 4,736 9 8 
1897 ee ” 9 6,854 1 2 
1898 ” 46,0°6 ee ” 7,251 138 7 
1900 oe ” 68,505 ee ” ee 9,856 0 0 
1901 .. 18,046 4 9 
1902 ” 99,497 oe ” ee 14,609 6 2 


The number of consumers is now 1,784, and 95 per cent. of there 
are supplied at 200 volts. The gross revenue of the company shows 
an increase of £4,642, and the net profit an increase of £1,563. This 
would have been larger by about £1,100 had the cost of generating 
current at Wood Lane in the winter of 1901-2 been the same as in 
1902-3. Law costs amounting to £273 19s. 9d. were incurred in 
successfully opposing a Bill, brought forward by the London County 
Council, which would have been seriously injurious to this and other 
metropolitan companies. Although this Bill was defeated in 
Parliament last year, the directors are greatly surprised to receive 
notice that it is the intention of the London County Council to 
iatroduce it again this session. These extra and needless law 
expenses may, therefore, be expected to recur in the year 1903. 
The directors desire to draw attention to the greatly increased 
charge for rates and taxes arising from the heavy valuation placed 
upon the machinery and mains belonging to the company. The 
total amount paid by the company in rates and taxes on its own 
property as well as upon its proportion of the Wood Lane Works, is 
equivalent to a dividend of nearly 14 per cent. on its capital. 
There has been transferred out of profits to the depreciation, 
renewal, and reserve fund account, the sum of £1,284 11s. 5d., and 
in addition to this, the sum of £1,045 183. 9d., has been paid over 
to the trustees of the cumulative sinking fund for the Wood Lane 
debenture stock. From the net profit remaining is to be deducted 
the interest on the debentures amounting to £2,000, the interest on 
the Wood Lane joint debenture stock £2,050 3s. 7d., leaving 
£8,319 11s. 10d. available for dividend. The directors now recom- 
mend the payment of the usual dividend of 6 per cent. on the 
ordinary shares, which added tothe 6 per cent. on the preference 
shares already paid, amounts to £8,310, and that the balance be 
divided, one-half being credited to the founders’ shares undivided 
profit account and the remainder to the other classes of shares. An 
interim dividend of 3 per cent. was paid on July 1st on the ordinary 
shares, and the balance of 3 per cent. will be paid forthwith. The 
directors also recommend a dividend of 6s. per share on the 
founders’ shares. The directors desire to place on record their 
appreciation of the services of the engineer and manager, secretary 
and staff generally, especially with reference to the bringing into 
work of the new sub-stations. 


The Electric Lighting and Traction Co. of Australia, 


THE annual meeting was held on Monday at Winchester House, 
Mr. J. B. Braithwaite, jun., presiding. 

In moving the adoption of the report, the Cuarnman said that it 
would not be necessary for him to ¢o into such details as he did at 
the last general meeting, as affairs in Australia were now settling 
down on a solid basis. The delay which had been occasioned by. 
the Melbourne municipal authorities in the arrangement for the 
acquisition of the mains and the handing over to the company of 
power for lighting the suburbs had been extremely unfortunate. 
What they were now earning was derived from their own lights in 
the suburbs of that city. As many of the suburbs were considerably 
scattered, they had had to bring into vogue a new system of distri- 
bution at 4,000 volts instead of 2,000. The fact that they had had 
to keep two systems going accounted for their net revenue from 
Melbourne not being all that it might have been. The shutting down 
of the Alcock station had resulted in administrative economics, though 
they would not derive their proper benefits from the Melbourne 


' station for possibly three or four months, and these months would 


be the best of the year, for they were the Australian winter months. So 
far as the progress of the undertaking was concerned, it was all that 
could be desired. They had already got applications in the suburban 
areas which more than made up for the lights they had lost to the 
city corporation, and inasmuch as they were supplying the light to 
the city in bulk ata comparatively low price, when they really got 
to work on the new system they should be doing better with the 
same number of lights as the municipality, because they would be 
getting a better price. The increase with regard to the growth of 
the position in Melbourne showed. that on August 31st, 1901, they 
had the equivalent of 22,000 8-c.P. lamps applied for or connected. 
On Angust 31st, 1902, that number had been increased to 36,000, 


and between August 31st, 1902, and December 3ist of the 


same year they had received applications for the equivalent of 
another 4,000 lamps, so that an December 31st they would see that 
they had 40,000 lamps applied for or in connection with the mains 


’ at Melbourne. Rapid progress was being made in the increase of 


consumers in the suburbs. They were only waiting for the com- 
plete change over of all their customers to the new system, so that 
they could shut down tbeir duplicate generating plant, and 
realise the administrative and generating economies which they 
had all alorg looked forward to. But the delay of the Corporation 
had upset their arrangements, eo that they came before the meeting 
that day without a dividend on the preference sbares. It was 
simply a de’ay, however, as the dividend was cumulative, and 
therefore he had no doubt that they would be able to make it up 
as trey began to get things in Melbourne into better shape. With 
regard to the other two stations in which they were interested, 
there bad been no delay on the part of the municipal authorities 
to report, and consequently their expectations had been realised in 
both cases. The progress in Adelaide was thown by the following 
_figures. At the end of last year—August 31st, 1901—they had 
about 15,000 lamps connected. On the same date in 1902, the date 
to which the accounts bad been made up, the figure had increased 
to 17,730, and on December 31lst—tbat was during the last four 
months of the year—tbey had received further applications, which 
raised the total toe 24,500 lights. The units generated inthe year 
at Melbourne were 264,515, and during the first four months of the 
current financial year—and these were the summer months ont 
there—they had generated 145,000 units. The gross profits earned 
during the year, after wiping out the whole of the loss incurred in 
the first few months of starting the station amounted to £500, but 
as in the first four months of the current year it had already 
amounted to £861, they would see that the profits were going up, 
corresponding to the lamps. The population of the district covered 
by their order was 150,000 at Adelaide, comprising an area of 
174 square miles, and they had already about 20 miles of mains in 
operation. The capital expenditure on Adelaide at the end of the year 
was £81,569, of which £15,000 was expended during last year. At 
Geelong the total number of lamps on August 31st, 1901, was 3,500; 
on August 31st, 1902, it was 8,650, and December 31st last the 
number had been raised to 10,/00. There was also an increase in 
the number of units generated, and they had made a profit during 
the year, which was a remarkable thing for a small station like 
Geelong. The whole position of the company was very satisfactory. 
All their expectations were likely to be realised in all three of their 
stations; they were being realised in Geelong and Adelaide, where 
there had been no trouble with the municipalities. Every light 
they had was theirown. They had lit the suburbs on an excellent 
system, the 4,000-volt.system, and as soon as their customers were 
changed over to that system, and shut down the plant they were 
now obliged to run, matters would begin to improve. In the mean- 
time they were arranging to provide the necessary capital for carry- 
ing out developments, They would issue the remaining £75,000 of 
preference stock at par. The whole issue would be limited to 
£150,000, and that would be secured on the whole of the three 
stations, which, when completed, would be worth half a million. 
The m tion for the adoption of the report was seconded by Mr. 
R. Percy SELLon, who said that though the result of the 
year's working was disappointing, it was nevertheless in some 
measure inevitable. The explanation of the matter, so far-as 
Melbourne was concerned; was to be found in the difficulty with the 
municipal authorities; The, delays which had taken place were cf 
a most abnormal kind; details }ed to discussions extending over 
months, and the result was.to be found in the figures before them. 
He was happy to say that theirdifficulties had now been disposed of, 
and their relations with the local authorities were of a very cordial 
character, 
After some discussion the report was adopted. 


Northwich Electric Supply Co. 
Tur annual meeting of the above company took place at Northwich 
on February 25th, Mr. J. A. Saner presiding. The report showed an 
increase in the gross revenue from current supplied of £322, 
and from other sources of £23—a total increase of £345 over the 
previous year. ‘The expenses showed an increase of £464. The 
number of lighting consumers had not greatly increased, although 
the revenue from that source had been £220 more than last year. 
The directors bad carried out their intention of increasing the power 
of the plant at their disposal, and had added another 1(0-n.P. gas 
engine and dynamo, with the necessary increases of switchboard and 
accessories. The net profit for the year was £557. With a sum of 
£7. brought forward from last ‘year, there was £564 available for 
distribution. A dividend cf 3 yer cent. was recommended for 
payment. This would Jeave £91 to be carried forward. — 

In moving the adoption cf the report, the Cuamman referred to 
the many accidents which had occurred during the year. He had, 
he said, gone carefully through the list, and had found that all, 
except perhaps one or two, were of a nature which could not be 
foreseen, but which might be largely prevented in future by careful 
supervision, The Hartford lighting cable had always given much 
‘trouble. It was being replaced by a better type as required. 
Owing to continued trouble with the dynamor, another type of 
winding had been tried, and so far had given entire satisfaction. 
The numbers of consumers, the consumption and the revenue had 
increased. They had now a very complete installation, and the 
initial expense of running during the day for power purposes had 
been met so that they were ia a position to accept further customers 
for power supply, and at the prices it was now being offered at, 
there were very few, if any, trades in the town which would not find it 
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pay to scrap their old engines and boilers, and put down electric 
motors. A larger‘amount than ever had last year been placed to 
depreciation account, and the fund now stood at £1,000. In addi- 
tion, about 5 per cent. had been written off free wiring, and 10 per 
cent. off preliminary expenses. In order to pay for the new plant 
the remainder of the calls were being made on the new issue of 


shares. 
- Mr. N. P. F. Sanprrorp seconded. The accounts were adopted 
after some discussion. ‘ 


Oldham, Ashton and Hyde Electric Tramway Co. 


Tux directors’ report to December 31st, 1902,-says:— 

Although the weather during the past year was 7 unfavourable to tramway 
traffic, the receipts show a satisfactory increase. he total revenue for the 

ear amounts to £28,150 14s. 8d4., and the expenditure (including £1,600 for 
Scntere interest) to £20,448 11s. 6d., leaving a profit of £7,707 2s. 9d., which, 
added to the amount of £266 10s. brought forward from the previous account, 
makes an available balance of £7,973 12s. 9d., which the directors propose 
should be applied as follows :— 


Amount to be placed to depreciation and reserve fund .. -. £2,000 0 0 
Dividend at the rate of 5 per cent. per annum on the cumulative 

preference shares for the year 83,2800 0 
Dividend on the ordinary shares at the rate of 11 per cent. per 
annum for the six months ended December 8ist, 1902, making, 
with the interim dividend paid on August 15th last, 8 per cent. 

for the year.. ee 98600 0 0 

Balance to be carried forward to next account .. ee ws 12812 9 

£7,973 12 9 


The subscribed share and debenture capital of the company is £180,000, and 
the total capital expenditure to December 81st, 1902, amounts to £135,409 1s. 7d. 
The directors propose to issue the balance of the authorised share capital of 
the company, viz.: 500 ordinary shares and 500 5 per cent. cumulative pre- 
ference shares of £10 each, and shareholders will be given an opportunity of 
applying for shares of both classes. Should the whole of the shares, however, 
be not applied for the directors propose to make other arrangements for placing 
the balance of shares not applied for. As stated at the last general meeting 
negotiations were then in progress with certain local authorities, and agreements 
have now been entered into with the Hyde Corporation, the S rt Corpora- 
tion and the Bredbury and Romiley Urban District Council. Under these 
agreements the company have obtained a lease of the line from the company’s 
terminus at Gee Cross to the Bredbury boundary until 1917, and mutual running 
powers with the Stockport ion between Hyde Market Place and St. 
Mark’s Church, Bredbury. Through services of cars are now being run between 


these places. 


1901. Route miles— M. F. CH. 1902. 
Sineleline .. 
M. F. CH. Double line .. | 

4,889,612 Number of passengerscarried .. 5,242,648 
1:27d. Average receipts per passenger .. 1-274. 
0°85. Average expenditure per passenger ite 0°844. 

66°53 % Proportion of expenses to receipts.. .. 66:14 % 

46 Number of cars in stock oe ve oa 46 


Davis & Timmins, Ltd. : 


Tue directors report that the net profit for last year, including 
£2,404 13s. brought forward, after allowing for depreciation and 
commission to managers, was £12,250 15s. 9d. The interim 
dividend paid in September last on the preference shares absorbed 
£1,800, leaving a balance of £10,450 15s. 2d. to be dealt with, which 
the directors propose to appropriate as follows :— 

‘To the payment of six months’ dividend on the preference shares, 


To the payment of a dividend at the rate of 8 per cent. per 
annum on the ordinary shares, for the year ended December 
laced to generalreserve .. .. 
Leaving to be curried forward ve Je és 2,89015 9 
£10,450 15 9 


Steck Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to—British Westinghouse Electric and Manu- 

ing Co., Ltd.—Farther issue of 100,000 6 per cent. preference 
shares of £5 each, fully paid. Dorman, Long & Co., Ltd.—Farther 
issue of 225,000 shares of £1 each, fully paid, Nos. 525,001 to 
750,000 ; and 250,000 shares of £1 each, 10s. paid, Nos. 750,001 to 
1,000,000. The Committee has further been asked to allow the 
following to Le quoted in the Official List:—Kensington and 
Knightsbridge Electric Lighting Co., Ltd., and the Notting Hill 
Electric Lighting Co., Ltd.—Faurther issue of £15,000 4 per cent. 
debenture stock. Potteries Electric Traction Co, Ltd.—6,666 
vendors’ ordinary shares of £10 each, fully paid, Nos. 20,000 to 
26,666 ; a further issue of 2,000 ordinary shares of £10 each, fully 
paid, Nos. 50,001 to 52,000; and 2,000 5 per cent. cumulative 
preference shares of £10 each, fully paid, Nos 40,001 to 42,000. 


Commercial Cable Co.—The annual meeting was held 
in New York on Monday, when authority was given to increase the 
capital to $25,000,000, so that the directors should be in a position 
to, from time to time, provide for the growth of the business. 


The Bournemouth and Poole Electricity Supply 
Co., Ltd.—The directors have decided to recommend the payment 
of a dividend upon the Se 
a less income-tax, the year ended Decem 


cent, - 
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STOCKS AND SHARES. 


Wednesday Evening, 

Tax financial world still finds a difficulty in disengaging itself from 
the political. The Funds on the one hand, ard Kaffirs on the other 
—as representative of the investment and the speculative depart- 
ments—are hanging fairly heavily upon Westminster and the Cape 
respectively ; but the intermediate markets are not badly supplied 
with orders, and the Industrial section is busier than it has been 
for some time past. A good deal of trade becomes attracted to 
electric supply shares when the public are what is-elegantly called 
“on the feed” for investment shares, and the publication of the 
last half-year’s set of accounts has again aroused interest in com- 
panies that are so obviously doing well. 

Eight rises go against one fall in the Electricity Supply list, and 
the fall of 4 that is to be noted in Westminsters is brought about 
by the marking of the shares ex the dividend of 63. 6d. St, 
James’s and Pall Mall Ordinary are up 103., the price thus coming 
into line with that of Notting Hill shares. Blackheath and 
Greenwich are again 2s. 6d. better, and the investor's attention may 
be re-directed to the 44 per cent. debenture stock, which, at about 
116}, still appears reasonably cheap. Smithfield Markets shares 
have recovered the dividend, and the company’s Debznture stock 
shows a point rise. The other improvements are confined to prior 
ttocks, and the demand for the best kind cf Debentures gives no 
trace of slackening. 

Metropolitan Electric shares command a brisk market, although 
the dividend is hardly up to expectation. All the virulent attacks 
now being made upon the arbitrator's award by a certain section of 
the Marylebone Press fail to depreciate the price to any extent, 
The market opinion of the agitation is summed up with businese- 
like brevity. It is contended in the Stock Exchange that since the 
borough and the company decided to submit the dispute to arbitra- 
tion, both sides should be equally willing to acquiesce in the finding, 
however distasteful to one party or the other. Supposing that the 
award should have been ha!f the amount now given, the market 
asks what public opinion would have thought and said had the com- 
pany £0 much as attempted to contest the fairness of the decision. 
Here is the Stock Exchange point of view, based, of course, on 
purely business line, and upon the standard which always prevails 
with regard to arbitration so frequently resorted to in matters of 
dispute over House matters between the members themselves. 

Home Railway stocks are in a very uncertain frame of mind. 
The recent rise has brought in a few sellers, and those people who 
bought the stocks speculatively do not seem to have any great trust 
in their holdings. City and South London has slipped back a 
fraetion, but Centrals and Waterloo and City maintain their quota- 
tions. Great Northern and City Preferred “ A” shares were sold on 
Tuesday at 83, and there are come who point to these shares as a 
relatively cheaper investment than Central London stocks. But 
there is a considerable difference between a proved investment, 
and shares in a line which is under construction. Metropolitan 
Consolidated at 90, and District Ordinary at 41, are somewhat 
lower. 

In the telegraph market the feature is again provided by ad- 
vances in West India and Panama shares, the Ordinary and First 
Preference both being fractionally better. .Western Telegraph 5 per 
cent. Debentures have risen 1, these movements being due to 
causes that were discussed in our notes of the last two weeks. In 


. this market also it is noticeable how the gilt-edged descriptions 


are coming into repute, and rises have been annexed during the 
past few days by Eastern Telegraph 4 per cent., Eastern and South 
African 4 per cent., London Platino—Brazilian Sixes—all Deben- 
ture stocks. Apart from the West India and Panama issues, the. 
most active stocks in the telegraph market are practically without 
change on the week. 

National Telephone Preferred stock easily regained the dividend, 

nd so did the first three Preference shares, while the Deferred is 
really about a point better after making allowance for the interest 
deduction. 

In the traction department, British Electrics have firmed up 2, 
and there. is a general revival amongst the stocks of the omnibus 
companies. London United Tramways Preference are 11}, and 
Anglo-Argentine Trams Preference change hands at 4,%,. Potteries 
Electric Traction have kept their last week’s rise at 94, the Prefer- 
ence shares being £1 higher. Amongst industrials, Brush issues are 
the feature, both the Ordinary and Preference being wanted ina 
very limited market. 


Metropolitan Electric Sapply Co,—The directors 
recommend a dividend of 7s. 6d. per share, making 14s. 6d. per share 


for the past year, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : Business done 
Present NAME, or | Dividends for the last | losing | Closing | week ended 
Share. | three yearn eb. th | Max. ath, 
1900. | 1901. | 1902. Highest| Lowest 
67,100 | African Direct soho, ph, 4% Debs, ‘ .. | 100 97 —101 97 —101 
25,000 | Amazon Telegraph Co,’s Nos.1t025,000. 10 BA | 
119,700 | Do. do. Debs., Nos.1t01,250Red. ..| 100 70 — 80 70 — 80 
788,840 | Anglo-Ameri can Telegraph 61s. 60/6 49 — 52 49 — 52 494 
8,105,580 Do. do. do, 6 % Pref. ee ee Ae, ae .. | Stock | 6 6% “e 92 — 94 92 — 94 93 92 i 
9,105,580 | Do, do. do. Deferred tak > 2s, 1/- 8h 
44, Chili Telephone, Nos. 1 to 44,000 ee re 5 5 4— 4— 4 
13,333,300$ Cable | $100 8 8 160 —170 160 —170 j 
1,841,209 do. Sterling 500 year 4 % Deb, Stock Red, ie! .. | Stock a os 90 — 98 90 — 93 923 904 i 
60,7101 Direct United States Cable 20 | 8% | 83% 104— 11 10 — 10} 
| Direct West India Cable, 44% Reg. Deb. within Nos. 1 to 1,200, Red. 100 98. —102 99 —102 101 
4,000,000 | Eastern Telegraph, Ord. Stoc ‘“ Stock | 7% | 7% ee 122 ~127 122 —127 12 122 { 
1,955,565 Do. tock | | 100 87 — 90 86 — 89 87 
rn Extension, Australasia, an a Te! egraph i~ 
520,0007 Stock Stock 105 -~108 05 
300,000 | Eastern & South ——_ Tele. 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 be oe ee 98 —101 99 —-102 pd Ss | 
180,042 Do. do. 6 10 ve 12 — 18 “12-18 1 f 
150,000 | Great Northern Telegraph hagen 10 16% |16% 25 — 27 25 — 27 
66,3001 { Halifax and Bermudas % Ist Mort. within Nos, 100 99 —102 99 —102 
17,000 | Indo-European Telegra, oe | 10 87 — 41 — 41 xd| 37 
100,0002 | London Telegraph, 6 Debs. aa 101 —105 1 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 pec 23% | 24% 4 { 
86,492 Do. 6 % Pref., Nos. I to 86,408 1 1 
1,988,383 | National Pref, Stock . 5% | 56% | 6 99 —101 97 — 99 98 
1,966,667 Do. Def. Stock oe | 100 44 70 — 72 69 — 71 693 
15,000 Do, 10 6 6 6 13 — 14 138 — 14 134 
15,000 Do. do. 6 % Cum. ind Pref. .. Ne pa oe oe 10 6 6 6 12 — 13 12 — 138 oe i 
250,000 Do. - do 5% Non-cum. 8rd. -» 1 to 260,000 .. wa 5 6 5 6 5— 5 5— Bb 54 5 * 
2,000,0007 Do. ~ . Stock Red. * Stock | 84 84 95 — 97 — 8 $y 
600,000 Do. 4% Deb. Stock Red. 100 4 4 4 101 —103 101 —108 Fe 
171,504 | Oriental Meleghone and Elec. Nos. 1 to 171,504, fully paid ae 6 6 1 1 
58,000 | United River Plate ‘Telephone 5 1% +} 71% 53 
,000 Cum. Pref. Nos. 1 to 40,000 5 in 4;— 
179,9471 Do. ny .. | Stock 102 —105 108 —ic6 
15,609 | West African Telegraph, Pr a 10 8— 4 8— 4 
30,008 West Coast of America, Nos, 1 to 80,000 and 58,001 to 53,008 ». O~ $a 
150,0001 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 96 — 99 96 — 99 i 
267,980 | Western Ltd., 1 to 207,930 10 1% 1% ll — 12 l1l— 12 11} 114 
75,0001 Do. Debs. 2nd series, 1906 100 100 —103 101 —104 
84,568 Do. do. do. 6 % Cum, 1st Pref. if 64— 7 
4,669 Do. do. do. 6 % Cum. 2nd Pref. a 10 ve oe 4— 5 4— 6 
80,0007 Do. do. do, 5 % Debs., Nos. 1 to 1,800 -- | 100 af se % 99 —102 99 —102 101 I 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
300,0007 Do. Ist Mor Deb. Stock Red. ép | Stock 1% — 80 15 — 80 
100,000 | British Bleottis Traction ge oo 10 9% 9% 133— it 13 
100,000 | Do. do. Cum 12 — 1 12 — 1% 
, 0002 do. Perpetua Btock .. | Stock 124 —127 14% —127 
100,000 - 6% Cum. Pre 5 6 6 
50,000 Do. Mort. Red.. | 100 102 —106 102 —106 
50,000 qBrowett, Lindley & Co. Py £1 8 Nil 12/6 to 13/6 12/6 to 18/6 
rush Electrical Engineering + 1to ee oe 
150,000 Do. do. *Non-cum.6% Pref... 2 6 8% 1— 1— i 
125,0001 Do. do. Perp. Deb. Stock . .. | Stock 101 —104 101 —104 
126,000 Do. do. Perp. nd Deb. Stock | Stock ret 91 — 96 91 — 
35,000 | Callender’s Cable Construction ares 5 |15% .. 144 143 | 
40,000 Do, = do. 5% um. Pref, 5 6 6 } 
90,0002 Do. do. st Mo Mort. Deb. Stock Red, | Stock a 108 —112 108 — 107 
1,860,014 | Central anne Railway, Ord. .. | Stook |} .. | 4 4 106 —109 106 —109 108} 
494,098 Do. Pret, Stock | Stock 4 4 108 —1 108 —106 
494,993 Do. Def. | Stock 4 109 —113 109 —118 112 1103 
1,880,000 | City and South London Railway’ .. PP Stock 2 7% — 77 Th 
85,000 | Crompton & Co., Nos. 1 to 85,000 8 8 es - 8 a 3 
99,261 & Swan United Elec. Light, shares, ‘£8 paid, 1 to 5 Nil 
844,0237 Do. do. Deb. Stock Red. 100 3 — 3— 77 
100,000 Do. do. and b. Btock Prov. Certs. al pa. 100 77 — 82 Tl — 82 i 
112,100. | Electric Construction, 1 to 118, 6% | 6% 2 2 134 
81,390 | Do, do. 7% Cum. Pref., 1 to 81,390 8 8 2g 
Henley’s (W. T.) Telegra; or! ah ine ve 
900,000 | ead Ral do. Deb. | 100 101 101 
150,000! Bo, oni to 100 | 101 | 10t —104 
540,0007 Waterloo & City Railway, Ord. Stock | 100 8% 8% 97 —100 97 —100 
Quotations Unless otherwise stated all chases are fully paid. 
: § From Bradford Share List. ; From Manchester Share List. i 
i 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Ont 
Bank rate of discount 4 per ecnt. (October 2nd. 1908. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 
Present Stock Dividends for the Closing |- Closing Business done 
issue. NAME, or : aes otations |. Quotations week ended 
Share, | three years. Mar. 4th. | Mar. 4th, 1908, 
3 1900. | 1901. | 1902. Highest.| Lowest, 
100,000 st Deb. Stock, Certs. .. | 100 =. 115 —118 115-118 
Brompton Light Sup., 1 to és 6% | 8% | 8% 103 1043 
50,000 Charing Cross and Strand Supply 5 9% |10% |10% 9— y— 
70,000 do. Cum. Pref. 5 — 5 
150,0002 % Deb. Stock ‘Red... Stock a 108 —111 308 —111 
70,595 | City of London Electric Lighting, Ord. 40,001—110,595 10 0 5% 5% 10 — ll 10 — ll 10% 108 
40,000 Do. 6 Cum. Pref., 1 to 40,000 10 | 6 os 184— 143 134— 143 ; a 
400,0001 Do, Deb. Stock, Serip. (iss. at 116) all paid Je —127 122 —127 125 
300,000 Do. ag 2nd Deb. Stock, Pr ‘ov. Certs., paid 100 $< Ae 102 —105 102 —105 an 
40,000 | County of London & Lighting, Ont 1—40,000. 10 4% 4% 9—10 9 —.10 93 
6% Pref 40,0010000;. | 10 | 64 12 — 13 2 — 13 
400,0002 10. 43% Debs “Stock, Prov. Certs. (al paid) Red 108 —111 109 —112 1094 
50,000 Corporation, Ord. Shares 5 1% 7 64— 7 
30,000 Do. 6 % Cum. Pref, 6— 64 6 — 63 
140,000 Do. 44% Ist "Mort. Deb. Stock 100 106 —109 106 —109 1083 
21,000 | Kensington and Knightsbridge 5 12% |10% |10% 104— 114 104— 114 
90,000 do. 4% Debenture Stock | Stock 100 —103 100 —103 
London Electric Supply Limited, Ord. 8 23 24 
5 os — os 
220,0007 Do. > 1st Mort, Deb. “Stock + 108 —113 108 —113 112 
250,0001 Mort. Deb. Stock Bea |. —101 98 —101 
10,852 | Notting Hill Electric Lightin 10 6 6 144— 153 14 1 15 143 
40,000 | St. James’ and Pall Mall Blectric e Light, Ord, 5 | 14 143 144 14 — 15 144—1 143 
20,000 do. Pref. 20, 081 to 40,080 5 7 q as 94 xd 
150,000 Do. do. Btock | 100 97 —100 97 —100 
12,000 | Smithfield Markets Electric supply, Ord 5 os ath 23% 3 2— 
50,0001 Do. Bik | 100 85 — 90 80 — 90 
65,000 | South London Electricity Supply, or. 5 19% 33— 
30,000 | Urban Electric Supply, 5 rapt 4s 
110.000 WwW csi Eh 4% 04° 12 1 18 xa| 123 | 
estminster Electric Supply, aa 1 104% % x 
28,141 5 % Cum. Pref. 5 6 — 6% 
MARKET QUOTATIONS, Wednesday, March 4th. 
Latest Week’s Latest Week's 
CHEMICALS, &c. “Bride. | Inc. or Deo. | METALS, &c. (continued). Price Inc. or Dec. 
a Acid; Hy@rochloric per ewt. g Copper Sheet per ton £73 | inc 
a , Nitric per cwt 22)- | 9 -- per ton £73 £2 ic 
a@ Oxalic . per cwt. 32/- | (Electrolytic) Bars per ton £63 10 | £2 ine. 
per cwt. 5/6 e per ton £77 £2 inc 
a Ammoniac, Sal per cwt, 42/- ” +. per ton £66 10 £2 ine 
a Ammonia, Muriate (crystal) per ton £33 10 ic. Wire per Ib. 8d. 4d. ine 
a ” : per ton £30 J Ebonite Rod 3/- 
a Bleaching po wder . per ton £4 10 St Sheet... per Ib. 5/- ca 
a Bisulphideof of Carbon per ton £15 n German Silver Wire per lb. 1/6 
a Borax per ton £13 h Gutta-percha fine . +. per lb. 8/- *s 
° Benzole 00) per gal. q- h India-rubber, Para fine . per Ib. 8/10 to 8/11 2d. ine 
a_,,  (50/90%) .. per gal. 5/6 : 4 Iron, Charcoal Sheets .. per ton £18 af 
a Copper Sulphate per ton £23 15 os i ,, ~Pig (Cleveland warrants) per ton 51/10 1/Tine 
a Lead, Nitrate per ton £4 RS i ,,  Forgings,according tosize per ton From £11 5 
, White per ton £81 i, Scrap, heavy +. per ton 47/6 to 50/- 
a Methy! pirit . r gal. to 7/ 
a Naphtha, Solvent (90% at 160°C). per 56 Lead, English Ingot perton | £1315 ine. 
a@ Potash, Bichromate, in casks .. per Ib. | Bd, ou Sheet per ton £18 26 2/6 inc. 
a, Caustic (75/80%). . per ton £u Manganin Wire No. 28 . per Jb. 8/- 
a_,,  Bisulphate perton | £35 g Mercury .. +» per bot. £8 12 6 
a Shellac per cwt 119/- d Mica(in ginal cases) small .. per lb. to 9d 
a Sulphate of Magnesia perton | £4 10 » medium per lb. 1/9 to 2/9 
a Sulphur, Sublimed Flowers per ton £6 5 d large .. per lb. 8/8 to 7/3 
a a pom cog per ton £5 10 j Pp Phosphor Bronse, plain castings per lb. 1/- to 1/2 
a Lump perton | £5 p » rolled bars & rods per lb. 1/- to 1/8 
a Soda. Caustic {white 70 %) perton £1015 | ” ” per Ib. From 1/2 
-@ ,, Crystals perton | £3 | o Platinum per 0z £4 
a ,, Bichromate, casks. . - per Ib, 23d. Silicium Bronze Wire . per Ib. 9d. to 1)- we 
| 4 Stee, Magnet, ace ace’d’gtodese’ vi n per ton £58 
METALS, &c. » in bars £15 to £40 
: Aluminium = eg in ton lots .. per ton | £148 | g Tin, Block .. ns <s per ton £6 ine 
” ire, in ton lots .. per ton £224 per lb. 
H fa Bhest, in ton lots .. per ton £191 $ n.,, Wire, Nos. 1 to 16 per Ib. ee 
p Babbitt’s metalingots .. per ton £42 to £180 p White Anti-friction Metals— 
¢ Brass (rolled metal 2” to 12" basis per Ib. & “White Ant” d per ton 
,, Tube (brazed) per Ib. j Grey Cotton, on sp'ls per Ib. 
(solid drawn) per Ib, j 6 lea. Flax . per lb. 
¢ Wire, per Ib. 7 8 ply 10 Ibs. Russian per Ib. 
¢ Copper Tubes (brazed) . per Ib. | 9a. j Russian, single per | 
(solid drawn) per'lb. 934. 180 lbs. Jute rove per ton 1 
2 Copper Bars (heat selected per ton 3 Zine, Sh’t (Vieille Montagne bnd.) per ton £24 15 15/- ine. 
b riti uminium Co., ‘ames | essrs. lover le 
Messrs. Thos. Bolton & Sons., Ltd. 4 Edward Till & Co. | n Messrs. P. Ormiston & Sons. 
by ) a Messrs. F. Wiggins & Sons. supplied by ) ¢ Messrs, Bolling & Lowe au o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. « Co. j Messrs. Walter H. Hindley & Co., p The Phosphor Bronze ‘Ltd, 
TRAFFIC ‘RECEIPTS. 
Receipts for Miles ~ | Receipts for Miles 
the week. ‘Total to date. open. | the week. Total to date. open. 
deo.” Am‘. | Am’nt. |" aeo,* | A™ at dec.* |year.|year. 
Blackburn . Trys. .. | Feb. 22 641 + 48 38,815 | + 4,729 Co. (continued)— £ £ 
and 206 «+ 1,610 | + thport | Feb. 20 $ +109} 1,624, + 664 
Bristol Trys. & Car.Co.| ,, 27 4,388 +457, — | South Staffordshire ..| 1; 673 | + 26| 4,792|— 208) 21: 
British Elec. Trac. Co, :— | Swansea .. » 20 409 | + 52 8,127, +. 306 
Barnsley Dist: ict » 2 168 1,124 3 Taunton .. 20 48 + 1 843 | — 20; 1 pon 
Devonport... ..| » 20| 986 8/5 | 6 emouth ..| 21 | +49) 1,460/+ 166 
Dadley—Stourbridge. . 710 +146; + 529) oupes- Mase. » 1 29 170 
ead gp 880" 4288 5,899) + 1,925) 33  Wolverham Di » +£25 | 2,863) + 1,876; 
, 177 — 1,235 — 4 Yorkshire Wollen Dist.| 20 61 | — 61 6 | 6 
Greenock—P+.Glasgow ,, 20 440 | + 2,880) 4+ 313 Cen don Railway; ,, 28 | 7,064 | +489 62,637) + 3,2°8 
Hartlepool 620 222 | + 68 1,526; 4+ 829 City and 8. London Ry.| Mar. 1| 8,097 | + 33 | 29,478) + 2,078 
Kidde oo 4 705|+ 68) Dover Co tion Feb, 28 169 }— 1} 1,452;+ 9| 8 | 8 
Merthyr... «-| » 177 | + 1) 21,19|— 182) 8 8 Dublin United Trys. 5, 27 | 4,190 | +166 | 15,258| + 2,466 | 46 | 46 
Middleton 225 1,609 — East Ham Tramways 28 498 | +167 | 17,668| + 4,810! 6 
| 8,686 | 4° 8 8 Glasgow Corp. Trys. 28 | 12,174--| +2 677} 477,146 | + 12,990 | 62 
Peterborough .. » 2 5e8 Liverpool Overhead Ry. Mar. 1} 1,479. | + 61 + 1,180] 6 
Poole ‘s» » 2 246 | + 90) 1,617|+ 365 * Newcastle | Feb, 28 | 8,069 85 is 
Potteries 1,474-| 4235 + 972 Sanderland Corp. Mar. 1 984 88. 13 
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METAL MARKET. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


A STUDY OF THE PHENOMENON OF 
RESONANCE IN ELECTRIC CIRCUITS BY THE AID OF 
OSCILLOGRAMS. 


By M. B, M.LE.B., AM.LO.E. 


(Abstract of a Paper read Section, 


Tue first part of Mr. Field’s paper consists of a discussion of the 
conditions under which electric resonance may occur with one of 
the higher harmonics of the E.M.F. wave of the Glasgow Corpora- 
tion tramway generators. These generators are of the stationary 
armature type, each of 2,500 kw. capacity three-phase, 6,500 volts 
per phase. They run at 75 revolutions, 25 periods, having 40 poles 
and two armature slots per pole per phase. Thecurves were photo- 
graphically recorded by means of a Duddell high frequency oscillo- 
graph and synchronous motor-driven mirror. e1 represents 
the E.M.F. curve ef the system under normal load conditions, with 
one 2,500-Kw. generator only running on the load, and supplying 
245 amperes per phase. This, as well as practically all the oscillo- 
grams reproduced in the paper, was taken from the low tension side 
of a bank of.transformers in one of the sub-stations, there being thus 
a bank of transformers and a high tension three-core cable 
intervening between the oscillograph and the generator terminals. 


Curve 2. 


Conve 1. 


4 WAVE-ONE CENERATOR 
WORMAL TRACTION LOAD 245 AMPS PHACE 


78 


Vag 
CURRENT AND FROM ROTARY ON NO LOAD, 
UNOER EXCITED. LACOING CURRENT INTO 
OC OF ROTARY ONNOLOAD ROTARY = 650 AMPS. 


Curva 3. 


ana CURRENT WAVED FROM TRANSFORMER 
On WATER LOAD 


Curnvz 4. 


Curva 6. 


MOTARIES ON NO LOAD, UNDER EXCITED,S9S AMPS LACCING 
At 


Curve 8. - 


5. 


AND CURRENT FROM ROTARY ON NILOAD 
FOR MIN/MUM AC 


PROTARILS OM HOLOAD, OVER EXCITED, 186 AMPS 
LEADING POWER SF 


Curve 7. 


SMF WAVE AL4 CABLES 


Curve 9. UuRve| 10, 
An examination of curve 1 will show ata glance that Wii are 
- harmonics of a high order present in the wave form. Curve 2 
"represents the voltage and current wave forms taken from the low 
tension side of one of the 200 xw. transformers partially loaded on 
a water resistance. For clearness current 
reversed; there is @ tly no ent, an 
harmonie of the ourrent follow follow closely those of the E.M.F., i.¢., the 
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water load acts as a true non-inductive resistance without capacity’ 
This was used to test the oscillograph and the method of o . 
tion. If the load bea pure ohmic resistance, the product of true 
volts and true amperes represents true watts, no matter how irregular 
the wave shape may be. The R M.S. value of the pressure was taken 
from the oscillogram by taking the square root of the average value 
of the squares of a number of equi-distant ordinates; the R.M.S. 
value of the current was obtained in the same way from the current 
oscillogram, and the two values multiplied together always gave a 
value agreeing to within 1 cent, of that obtained by first multi- 
plying the ordinates taken from the current and voltage oscillograms 
and then taking the mean. 

The alternating current after passing through the transformers in 
the sub-station is used to drive rotaries, and the effect of the 
harmonic or ripple in the E.M.F. wave on the p.c. voltage of the 
rotary is shown in curve 3, one strip of the oscillograph being con- 
nected across the D.o. brushes, and one strip between one slip ring 
_ and one Do. brush. A distinct ripple is observable in the p.c. 
voltage under normal load conditions, and by comparing it with 


UU UL 


Fig. 1. 


the wave length of the undulating wave, we find the number of 
ripples in the Do. voltage per period is 12; in other words, there is 
an alternating E.M.F. of 300 cycles superimposed upon the p.c. 
voltage of 500 volts. In order to make sure that the ripples in the 
E.M.F. wave were not introduced by the oscillograph, the rotary 
was run by its starting motor, when it} was found that the p.c. 
voltage was a perfectly straight line and the alternating current 
wave entirely devoid of these ripples. The existence of the ripples 
was also demonstrated independently of the oscillograph, and the 


root mean square of the ripple in the Dc. was found to be 12 volts._ 


The loss in outside circuits dus to this ripple is very small. 

There is no doubt that the source of these ripples lies in the teeth 
cycle superimposed on the D.o. voltage. The H.M.¥. of the generator 
thus having bigh harmonics and the back E.M.F. 
of the rotaries being a smooth wave, what must. F 
happen is that when the opposing E.M.¥'s. do not 
balance, owing to a ripple in one and not in the i Mi, 
in or out of the rotary, which will absorb or 
equilibrate the difference of voltage. This is 
shown in curves 4and 5. In the latter case the Fia. 3. 
rotary was running unloaded under conditions of 
minimum armature current. It will be seen that 
that of the main wave itself. 

Fig. 1 is reproduced froma scale drawing of the armature slots 
and field-magnet pole shoes. An examination of this figure would 
lead us to expect six more or less sudden irregularities or excres- 
cences per half wave, This does not mean a 12th harmonic; an 


of the generator, there being 12 teeth per period and 12 ripples per 
other, a wattless, self-induction current rushes 

the amplitude of the ripples of the current waves seems larger than 
even harmonic would be impossible with such a generator, as it 


Fig. 2. 


would mean that the positive half-wave was of a different shape to 
the negative half, and the right-hand half of each half-wave was of 
a different shape to the left-hand half. “This, of course, with such a 
generator, is impossible. 

_ An approximation to the wave which represents threading of 
magnetic flux (é¢., sum total of the magnetic flux interlinked with 
each turn of the armature winding) may be made by adding a 
fundamental and a ripple of the shape shown in fig. 2, the ripple 
being wholly positive during the positive half period and wholly 
negative during the remaining half period. Dae to there two 
slots per oll, the and last ripple per haif period are in 
amplitude than the 


On developing the curve into a Fourier’s series the result ig 
obtained that the most important harmonics are the 11th and 13th, 
the E.M.F. of these being about three times that of any other 
harmonic. From this the general conclusion is drawn that the 
most important harmonics, where there are 4 teeth in the generator 
per pair of poles are the A 


(2 q — 1)th and the (2 q + 1)th. 


The question now arises whether 12 ripples in the vc. voltage 
per cycle are consistent with an 11th and 13th harmonic. If we 
consider the 13th harmonic occurring similarly in the three phases 
4, B and 0, then the harmonic in B will be 120° of its own period in 
advance of the harmonicin a. This means that we have a true 
“three-phase ripple ” advancing in the same direction as the main 
wave but with 13 times the velocity ; similarly the 11th harmonic 
will form a three-phase ripple retreating with 11 times the velocity 
of the main wave. What does this mean in the rotary con- 
verter? The armature is rotating, say, at “nn” revolutions for- 
wards; the three-phase current in it produces a backward 
rotating field of speed » relative to the armature, or at rest 
relatively to the field system. The 13th harmonic travelling 13 
times as fast and in the same direction corresponds to a rotating field 
revolving at a speed of (13 — 1) times that of the armature relative 
to the fixed position of the brushes, while the 11th harmonic pro- 
duces a field rotating in the opposite direction, and there!ore with 
(11 + 1) times the speed of the armature relatively to the fixed 
frame of the rotary. : 

Both of these harmonics will therefore have the effect of pro- 
ducing 12 ripples per cycle in the p.o. voltage. 

The question now arises, how can the harmonics be magnified or 
accentuated? This nay be brought about in two ways:—(1) By 
strongly magnetising the teeth in the armature by the armature 
currents themselves. (2) By resonance pure and simple. 

Curves 6 and 7 are examples of (1), the teeth being strongly 
magnetised by the leading and lagging currents. Curve 8 is a case 
of resonance; a few cables only were in circuit, and the current 
flowing out of the generator was too small to be read on the station 
instruments. 

A digression is now made in the paper into the theory of electric 
resonance, it being shown that, put simply, resonance occurs when 
we have self-inductions and capacities in series, each of which taken 
by itself would check the current down to the same values, if the 
same E.M.F. were applied to each. As a practical example, con- 
sider a two-phase cable with two insulated cores and a common 
return outer 3). 

Suppose phase B in the power house has be+n opened; we can 
represent the state of things that exists as in fig. 4. Current enters 
conductor a, and returns by conductor c; it can flow through the 
capacity, a c, and the self-induction, ac, these being in parallel; 
but an alternative path is through capacity, a 6, and thence through 
capacity, 0 c, in parallel with self-induction, 0 c. 


Fia. 4. 


Suppose frequency = 25; voltage per phase, 3,000; transformer 
taking magnetising current of 1 ampere, secondary circuits open. 
Let the capacity (a + c) b = °75, and capacity (a + b)c = 9 
microfarad per mile. If the length of line be 283 miles, then the 
total capacity, ac = 1:27 mf. and the total capacity a b = °847 mf. 
If now the P. pv. between 6 and ¢ is v; the current through the 


transformer b ¢ is = = 333 x 10 vi, and through the 
capacity bc,2 x 10-4 y,. The current arriving at } will, therefore, 
be a wattless current iagging 90° behind the E.M.F., and equal 
to 1:33 10-‘v,; but if the difference of potential between a and d 
is v1, we have again a capacity current through a b of 1:33 v1; 4.4, 
the necessary conditions for resonance, and the potential of the 
switched-out conductor } will rise until the insulation breaks down. 
There are of course a large number of combinations possible where 
resonance might occur, and every station engineer is more or less on 
the alert for them. : 
Every alternator may be represented by an imaginary machine 
producing an alternating E.M.¥’. without self-induction, and without 
reaction, but with a choking coil in series with it. We have to 
consider the choking coil as having a variable coefficient of self- 
induction, which is a petiodic function of time. We do not ia 
practice meet cases where the self-induction of the alternator will 
produce resonance with the capacity of the cable system at the 
fundamental frequency. For example, taking a large three-phase 
cable system as represeated by a three-legged capacity of 5 mf. per 
leg, the capacity current per leg at 6,500 volts per phase, 25 cycles, 
would be 295 amperes. The self-induction in the alternator which 
would produce resonance with this cable system would, therefore, 
be such as would only allow 2°95 amperes per leg to circulate when 
the generator was excited to 6,500 volts, and short circuited. Sach 
an alternator would be manifestly inadequate in connection with 
such a cable system, but might, perhaps, be used for applying # 
pressure test to the cables, in which case of course the greatest care 
would have to be exercised. : 
Although the self-induction of the supply alternator will nob 
uce resonance at the fundamental frequency, it does not atall 
that such may not occur due to a higher harmonic of the 
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EMF. The current which a given capacity will take at a given 
yoltage is proportional to the frequency, while the current which a 
self-induction will pass at the same voltage is inversely proportional 
to the frequency. 

In the above case the capacity current per 1,000 volts corre- 
sponding to the 11th harmonic would be 8°65 amperes. A self- 
induction which would pass 8°65 amperes at 1,000 volts, 275 cycles 
per second would pass 356 amperes at 3,750 volts and 25 cycles, oran 
alternator with this self-induction per leg would give on short 
circuit 256 amperes per leg when excited to 6,500 volts per phase. This 
figure was chosen because it very nearly corresponds with the results 
taken from the 2,500-kw. generators in Glasgow. We should, 
therefore, at first sight expect to obtain resonance with such an 
alternator and cable system corresponding to fig. 17, if an 11th 
harmonic existed in the E.M.F. wave. 

Theoretically 10°4 miles of cable would be sufficient to cause 
resonance with the 11th harmonic, but, as a matter of fact, consider- 
ably more cable was found to be necessary. This is probably due 
to the fact that the coefficient of self-induction of the alternator is 
by no means the same for the fundamental as for the higher 


harmonics, 


Curve 9 shows the 11th barmonic accenuated with 93,700 yds. of 
eable in ; with somewhat less, resonance was obtained with the 11th 
harmonic, but a photographic record could not be obtained. On 
reducing the capacity the 13th harmonic could be brought gradually 
into prominence. It is very difficult to obtain good results under 
these circumstances, as if resonance be too pronounced the oscillo- 
graph motor stops. Curve 8 Coes not show the condition of 
maximum resonance by any means; in fact, instantaneous glimpses 
of alarming resonance were obtained, but for reasons already stated, 
could not be reproduced. 

It follows, from these experiments, that the procedure which has 
been hitherto adopted when shutting down to gradually slow up 
the main engine, and conversely to excite, and then run up the 
engine slowly on the cables, when starting up, is wrong, as by so 


doing one passes through the conditions for maximum resonance 


with all odd harmonics above the 11th. Undoubtedly the better 
procedure is to run the machine up to full speed, and then slowly 
bring up the excitation to the normal, and the reverse procedure 
when shutting down. 

Another important point to consider is whether resonance due to 
a higher harmonic can occur under load conditions, The curves 
generally indicate that this is not so, the ripples being apparently 
damped down to a minimum under Joad conditions. The period 
of greatest importance from this point of view is that of light load, 
when the cable ‘system is being fed from one generator, which is 
perhaps of relatively small proportions. 


In spite of these experiments at Glasgow, it isnot to be supposed — 


that great practical importance is to be attached to the possibility 
of resonance ; it is important, however, that- engineers should be 
conversant with the conditions under which resonance is likely to 
occur in systems under their charge, so that they can avoid arrange- 
ments that will give rise to these. 


(To be concluded.) 


THE ANGLO-BELGIAN TELEPHONE CABLE. 


Tum annual meeting of the Société Belge d’Electriciens was beld on 
January 17th. In the course of the proceedings M. Léon Gérard, 
director of the Company for Electric Traction on Waterways, was 
re-elected president, and M. Leduc, inspector of telegraphs, one of 
the most distinguished officials of the Belgian 
administration, read an interesting paper 
on the first Anglo-Belgian Telephone Cable, 
which was opened to the public a short time 
ago. M. Leduc was the official delegate of 
the Belgian Government at the laying of the 
cable in question, and bore testimony to the 
great skill shown by the English in laying 
submarine cables, to the devotion of their 
officers, to the co ,and above all the 
discipline of English sailors. The Anglo- 
Belgian telephone cable connecting England 
with the Continent is about 47 276 miles in 
length. It is the longest telephone cable yet 
laid. The Anglo-French csble, which comes 
next in length, was only about 40 kilo- 
metres, The making of the. cable was en- 
trusted to Mesers. W. T. Henley’s Tele- 
graph Works Co. 

The cable is 54 cm.in diameter. It con- 
tains four conductors, enabling two circuits 
to be established. It weighs 33°288 tons - 
per naut, and costs, delivered on board the 
cable ship, £589 10s. per naut. 

The specification demanded that each con- 
ductor should consist of a strand of seven 
copper wires, ll of the same diameter, and ; 
forming a left-handed helix. It weighs 160 lbs. per nautical 
mile, which corresponds to the weight of a copper wire 2°38 mm 
in diameter. 

At 75° P. its resistance was not to exceed 7'452 ohms per nautical 
mile. The weight per nautical mile multiplied by the resistance 
at 75° F. was not to exceed 1,192. 3 

The conductors are insulated by means of a covering of three 
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alternate layers of gutta-percha and Chatterton’s compound. The 
Chatterton layers are as thin as possible, and only sufficient to ensure 
the adherence of the conductor and the layers of guta-percha. The 
weight of the dielectric which covers each conductor does not ex- 
ceed 300 lbs. per nautisal mile, so that the weight of each con- 
— covered by its insulating envelopes is 460 lbs. per nautical 
mile. 

The specification demanded, moreover, that after the immersion 
of the core for 15 days, the temperature of the core-tank should te 
for 24 hours raised to 75° F., and that, after the core had been 
subjected for a quarter of an hour to an alternating electromotive 
force of 5,000 volts at 100 periods per second, the insulation tests 
should be proceeded with. After one mioute’s electrification with 
a battery of 300 volts, the insulation resistance should not be less 
than 500 megohms per mile, The capacity of each insulated con- 
ductor should not exceed ‘275 microfarad per mile. 

The makers were required to give due notice to the engineer 
of the Post Office. The joint to be tested was charged with a voltage 
of 300 volts for one minute, and the trough was then discharged 
through a Thomson galvanometer. The loss at the joint should not 
be more than double that along an equal leagth of the perfect 
core. ; 

The four cores were wound helically round a centre of 
tarred hemp rope, three-quarters of a centimetre in diameter. 
In the interstices between thé iasulated wires were wound threads 
of tarred hemp, which gave, as far as possible, a cylindrical form to 
the cable. The whole was covered with cotton tape treated with 
ozokerit, which again was wound with a ribbon of brass‘004 in. thick 
and 1'25 in. wide. This was covered with a second winding of cotton 
tape. The object of the brass ribbon is to protect the gutta-percha 
from the attacks of the teredo worms, the ravages of which are well: 
known. Outside the second layer of tape is a covering of tanned 
Russian hemp of the best quality. 

Lastly, over the whole is a metal sheathing consisting of 
16 galvanised iron wires mm. in diameter. These were previously 
beated sufficiently to remove all traces of humidity. They were 
then plunged, while still hot, in gas tar free from naphtha. All 
the joints made during the manufacture of the cable had to be 
galvanised and tarred afresh. The metal sheathing was, in its turn, 
covered with two layers of yarn formed of three strands wound in 
opposite directions. This yarn was first soaked in a mixture of 
85 parts of pitch, 124 of bitumen, and 2% of resinous oil. 

e most difficult part of the work was the laying of the shore 
ends. This was done by the small steamer Alert, whereas the deep- 
sea cable was laid by the Monarch, a much larger vessel. The 
Alert is a paddle steamer 40 metres long and 8 wide, of 
300 tons burden, 193 being efficient.. Its draught is usually only 
6 ft. of water, which. enables it at high tide to pass the greater 
number of the buoys on the Belgian coast. It was rigged up 
specially with a view to the work to be done: The fore part was 
provided with two sheaves with deep grooves, and with a 
steam trolley. In the after. part was the hold in which the 
cables were stowed. In the middle of the bridge was the tecting 
room, provided with all kinds of measuring instruments, &c. The 
crew consisted of 12 skilled cable men, a number of marine 
engineers, stokers and mechanics, and the sailors. The cable hands 
were under the direction of two electrical engineers, and the others 
undertwo marine engineers. The submarine superintendent was 
Mr. F, Pollard, of the General Post Office. 

The laying of the cable began in September, 1891, but after 
2 miles had been paid out, operations were interrupted by the 
discovery of defects in the manufacture of the cable. These 
defects were due to the fact that the metallic armour had been 
wound with too short a pitch, so that under the strain of the 
normal tension exercised by the vessel during the laying, the 
armour sheathing was stretched more than the cores could bear. 
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The 23 miles of cable that bad been made were rendered useless 
entailing a loss of £20 per mile, or for the whole length £460. A 
new length of cable was then made. : 

Special care was taken in determining tte route to be 
followed by the cable. Of course, un this work, depths such as those 
found in the Atlantic had not to be dealt with, but difficulties 
another kind were encountered, especially on the Belgian coast. 
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In the first place, there was the shallowness of the water, which 
threatened to leave the cable exposed at low tides; and, secondly, 
the fact that it would cross the old telegraph cable laid between 
La Panne and St. Margaret’s Bay. The crossing must necessarily 
be in deep water. To mark the course to be followed the vessel 
fixed a series of buoys, which defined it exactly. This being done, 
the new cable was delivered on board on March 19th. After the 
embarkation the cables were tested. For the four wires coupled in 
series, the resistance measured shortly after embarkation was 
254°2 ohms; at the end of nine hours it was 254°4, and it remained 
at this until the time of laying. A storm compelled this to be 
delayed for some days. 

To effect the laying it was necessary to bring to land the quantity 
of cable required to cross the foreshore and reach as far as the 
cable-hut at La Panne. The foreshcre extends at this spot for 
350 yarde, and the hut is 300 yards beyond the high-water 


mark. 
In order to transport the 650 yards of short-end cable requised, a 


raft consisting of two barges and a movable platform was | 


required. ,This operation took place on March 23rd; but just 
after the raft bad started for the shore it sank. Fortunately 
there was no loss of life. 

The sunken cable having been cut off, the vessel headed for Nieu- 
port. Having arrived at about 650 yards from the cable-hut, the 
vessel made a half turn and approachéd as close as possible to the 
coast. The amount of cable necessary to reach the hut was 
slowly paid out, and the Alert proceeded in the direction of 
Buoy No. 1. The vessel then began to pay out the cable, continually 
testing its insulation and conductivity. Before being sunk in the 
sea, the extremity of the cable was fastened to buoy-No. 2, the con- 
ductors were ‘joined together, and the joints covered with gutta- 

rcha. 
agent were made to recover the lost cable, but the difficulties 
attachea to laying the woik compelled it to be postponed. 

On March 24th the work was resumed, but, owing to various 
mithaps, the cable was only laid to half-way up the fore-shore. The 
laying of the cable among the dunes was attended with great diffi- 
culty, owing to the gale which was raging at the time. The laying of 
shore end was finished on March 26tb. On the 27th the Alert 
returned to Messrr. Henley’s Works, and the embarkation of the new 
length of cable took place the next dav. On thé 29th the Alert 
sailed to Dupkirk.. On March 31st buoy No. 2 was picked up with 
the end of cable attached to it. This end was then spliced oa to the 
cable in the vessel. The splicing being finished, the vessel was put 
in communication with the cable-but, and after a preliminary test, 
the communication was found to be excellent. 

On Apri] Ist some tests were made which gave perfectly satiefactory 
resulte, and the laying of the shore end was concluded. 


Resulis Obtained on April 1st, 1902. 


Exact length of cable 16°623 nauts, 
Capacity, per wire... 44375 mfds, 
= » naut “26695, 
_ Tesi. tance per wire 1179 ohms. 
Temperature calculated... ate 45°F, 
observ 44 F, 


Insulation, more than 1,000 megobms. 


The capacity and conductivity and the balance of the two 
circuits were perfect. 
The laying of the deep-sea part of the cable was effected within 


the week from -April 14th to April 20th, by H.M.T.S. Monarch, 


under the direction of Mr, W. Calley, the submarine super- 
intendent. The 33 miles of cable completing Messrs. 
Henley’s contract were embarked at. Woolwich. The Monarch 
then steamed straight for St. Margaret's Bay, the starting 
point on the English coast. As, half a mile out, the sea is 
4 fathoms deep at Jow tide, it was very easy to get there 
with the boats at high tide. The course was fixed by the telegraph 


‘ cable from La Panne and the telephone cable from Calais, between 


which two cables the new one was to be laid. A buoy was 
placed at the intersection of the South Goodwin and the Dover 
lighte. From this point to Buoy No. 1, placed by the Alert on 
March 31st, the sea everywhere exceeds +0 fathoms in depth, with 
the exception of the crossing from the Outer Ruytingen bank, where 
it only reaches 6 or even 34 fathoms. 

In order to be sure abvut this part of the course, the exact 
position of three buoys, which were in French waters had to be 
ascertained. It was found tbat all three had deviated from the 
position indicated on the chart to an extent respectively of 14 
miles, }, and 3 of a mile. 

This correction having been made, the position of Buoy No. 1 
placed by the Alert was verified. This was found to be cxactly in 


' the position marked. 


After baving connected by splicing the cable in the sea to that in 
the vessel, the real laying of the cable was proceeded with. This 


ion was accomplished without any hitch, the sea being calm 


and the weather splendid. 

The shore end consisted of 300 yds. of cable, which was placed 
upon a raftjformed of two of the Monarch’s boats, and brought by the 
steam tug to within a sbort distance from the low tide limit, whence 


it was easily carried by men to the cable-hut. The length of cable 


laid by the Monarch was 30°653 miles, which, with the 16 623 miles 
laid by the Alert, brings the {otal length to 47°276 miles. ~ 

The tests made on Sunday, April 20th, at ths cable-hut, St. 
Margaret's Bay, after!the instrumente had been connected up, gave 


The resistance was— 


Wire 1 Be ous 331°3 standard ohms at 464° F, 
” 2 eee eae 331 3 » » ” 
The capacity was found to be— 
Wired? 12°617 microfatads. 
The conditions having being fulfilled, the cable was accepted. ° 
Expenses. 


The price of one nautical mile of cable is £589 105. 
The expenses of the Alert may be estimated as follows :— 
tn) 16 days at £45 or 1,125 fr. ei 18,000 fr. 


(6) 188 tons of coal at 25 fr. pa 3,450 ,, 

(c) Sundries ... =. 
Total ies 22,000 fr. 

The expenses of the Monarch were :— 

a) Nine days at £75. ds = 16,875 fr. 

(6) 43 tons of coal at 32 fr, = 1,376 ,, 

(c) Sundries ... 49 ,, 

Total ... ... 18,300 fr. 


Various other expenses amounted to 825 fr., the total cost 
amounting to 778,000 fr., from which must be deducted the cost of 


2389 miles of cable which were returned to the works, of. 


35,773'28 fr. The remainder = 742,226°72 fr. 

The share of Belgium in this expenditure was 130,000 fr. 

It will be remembered that the Brussels—London system 
includes 383 km.—156 in Belgium, 88 at sea, and 140 in England. 

The charge for communication is 10 fr. for three minutes. 

The laying of this cable will not fail to produce economic conse- 
quences of great importance. Submarine telephone cables supply a 
want that is continually becoming felt more and more, viz., the 
suppression of distance. The new cable has just succeeded in over- 
stepping the barrier that separates Britain from Belgium. It will, 
no doubt, be as regards submarine telephony as it has been with 
telegraph cables, and also with ordinary lines and wireless tele- 
graphy, i.c., we shall go on step by step. Every day we increase 
the distance, to-day 100 km., to-morrow 1,000, and, finally, we may 
hope for the transmission of speech across the Atiantic. Perhaps 
this glorious feat is reserved for the Pupin system. The recent 
experiments of Siemens & Halske are full of promise as regards 
its realisation. 


THE JOINT TRANSMISSION OF DIFFERING 
CURRENTS.* 


By FREDERICK BEDELL. 


Tuts is an era of combination. The particular combination to which 
L iavite your attention this evening is a combination between the 
one-time rivals, direct.and alternating currents. In fact the com- 
bivation is more far-reaching, for alternating currents of different 
frequencies may be combined, and so too may power transmission 
currents and currents for the transmission of intelligence. The 
same system of conductors may supply our alternating Jamps and 
our direct-current motor. We. may remove an incandescent lamp, 
attach a telephone and talk over the incandescent circuit with our 
neighbour. 

- This method of telephoning or telegraphing over electric light 
and power circuits, let us pass with this casual mention, and proceed 
to consider the joint transmission of differing currents for electric 
light and power. 

An important characteristic of differing currents is their non- 
interference. Assigning personality to the currents, we may say that 
current a, when traversing a wire, does not know that current 8B 
is there, the two being of different character. Neither current 
recognises the existence ofthe other, or is in any wise affected. by 
its presence or absence. To illustrate the extent to which this 
is true, we may refer to the experiment, which some of you have. 
tried and others may try in the laboratory, of telephoning over 4 
power circuit from which motors are operated. The starting and 
stopping of the motors does not affect the telepbone. 

For power transmission this non-interference leads to two impor- 
tant results, a great economy of copper and a lamp regulation not 
affected by motor load. { 

Copper Economy.—In the joint transmission of differing currents, 
each current has the entire benefit of the whole conductor as though 
that current were transmitted alone. This means that for the trans 
mission of two currents the same amount of copper is required a8 
for the transmission of one alone; that is, twice as much power may 


* Abstract of a paper read before the Electrical Society of Cornell 


- University, February 2nd, 1903. We are indebted to the courtesy 


of the author for an advance proof, 
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be transmitted with a given amount of copper. Hence there is a 
saving of 50 per cent.* . 

Consider the case of one incandescent lamp furnished with a 
direct current of ove ampere over a conductor with a resistance of 
oneohm. The line Joss for one lamp is one watt.. Let a second 
incandescent lamp be supplied with one ampere of alternating 
current. In the line conductor, the one ampere of direct and one 
ampere of alternating current combine to make a resultant current 
of only 1:414 amperes. The line loss is now two watts for two 
lamps, or one watt per lamp as before. Each current has a loss of 
one watt the same as though the other current was not there. 

If the two Jamps were supplied with like current, one ampere 
each, the total current would be two amperes with a line loss of four 
watte. To reduce the line loss to two watts (its value with differing 
currents) the line resistance would have to be reduced to one-half ; 
to accomplish this twice as much copper would be necessary. 
Single current transmission requires twice as much copper as double 
current transmission. : 

Independence of Lamp and Motor Regulation.—We have just seen 
that line losses} for differing currents transmitted jointly are inde- 

ndent of each other; whereas this independence is not found for 
Jike currents. What is true for line losses is equally true for 
line drop. ‘Ibe line drop for each current is equal tv the line loss 
fur that current divided by the value of that current. The regula- 
tion for each of two differing currents is accordingly independent 
of the regulation of the other. 

In all systems employing but one kind of current the lamp regu- 
lation 1s affected by the motor load. Wrth differing currents, the 
lamp and motor regulation may be made entirely independent: The 
motor service may be increased far beyond that origivally contem- 
plated, each motor overloaded as much as it can stand, the line drop 
for the motors increased to any amount you will, and the regulation 
of the lamps will remain unaffected. This feature, aside from its 
general utility, is of particular value in service furnished to out- 
lying districts 

General Advantages.—The fundamental advantages in joint traps- 
mission are those just discussed—simplicily, copper economy, and 
independence of lamp aad motor regulation. These lead to the 
further advantages :— ; 

General Economy.—In addition to economy in first cost, the reduc- 
tion of 50 per ceut. iu the copper employed in feeders and mains 
of a distribution system reduces the cost of maintenance, inasmuch 
as it simplifies the system and reduces subway construction, 
poles, lines, switching devices, &c. : 

Emension of Kind of Service.— Motors ard lights may be offered to 
consumers, where otherwise only one kind of service could be satis- 
factorily and profitably maintained. : 

Improvement in Quality of Service on account of independence of 
lamp regulation. 

Extension of Economical Area of Distribution.—This is rendered 
possible on account of the copper economy. In some eases the area 
may be extended on account of the income from the added motor 
service which otherwise would not be possible. ~ 

Different Voltages for Lamps and Motors.—The voltage of incan- 


- descent lamps is lower thaa is generally desirable for motor opera- 


tion. With the two classes of service supplied by joint transmission, 

each ciass may be supplied with current at the pressure and with 

the degree of regulation best suited for it under the conditions. 

— = motors may be operated at 440 volts and the lamps at 
10 volts. ; 

Systems of Transmission.—To obtain the benefits recited above it 
is required that system be employed for the joint transmission 
and separate utilisation of differing currents. The separation of the 
currents for their utilisation is as necessary as the combination of 
the currents in transmission. Tbe systems; by which these results 


- may be obtained may be classified as follows:—(a) Selective; 


(6) differential ; (c) common conductor. 

(a) Selective System.—In solving the problem it is natural to first 
cousider the employment of selective devices or traps permitting 
the passage of one form of current and restraining the other. This 
system can be worked toa limited extent. Try it and you are 
likely to soon conclude that its commercial applicability is ques- 
tionable. When direct and alternating currents are transmitted by 
this system a serious problem arises in preventing the saturation of 
the iron cores of alternating current coils by the passage of direct 
current. But even with all difficulties overcome, the need of special 
devices is a serious objection. For commercial success the separa- 
tion of the currents must be obtained as an inherent characteristic 
ofthe system. 

(b) Differential System.—In this system one form of current (ey, 
direct) tlows differentially through the coils of apparatus utilised 
by the other current (e g., transformer coils), so that no magnetising 
action is obtained: ‘Chis methud many of-you have used in the 
dynamo laboratory in performing the experiment entitled§ 
“Starting a Rotary Converter by Means of Direct Currents Trans- 
mitted over the Alternating Line.” The complete separation of 
the two currents by this system is illustrated hy the telepnone 
exoeriment referred to above. 
. For primary transmission the differential system is the proper 
one to use. By means of this system direct current may be trans- 
muted for special purposes over alternating current trans- 
mi-sion lines, either single-phase or polyphase. An interesting field 


* Discussva vy tue writer 10.8 paper entatled “Copper Saving 
in the Joint Tranemission of Direct and Alternating Currents,” 
Sibley Journal, Vol. xv., No.1. Also Exxc. Rev, Vol, 47, p. 32. 

+ Proved rigorously in reference cited. 

{ Theee were,fully described with black-board illustration. 

See article under this title, Stbicy Journal of Engineering, 
Vol. xiv., No. 9, p. 409, 


lies in the joint primary transmission by this system of alternating 
currents of different frequencies, one for light and one for power; 
these may be single-phase or polyphase. The lamp regulation is 
thus independent of the motor load. ~ 

For secondary distribution it is preferable to employ the 
ee system only in connection with the Common Conductor 

stem. 

(c) Common Cmductor System.—This system is adapted to 
secondary distribution, for which it is especially suited on account 
of its simplicity, as well as the copper saving and improved lamp ~ 
regulation already discussed. Four main wires, 1, 2, 3, 4, are 
employed, only two of which need enter any consamer’s premises, 
or need be employed in any particular street or district. The 
separate pairs of wires are used as follows :— 


Lines.1 and 2 supply direct-current devices. 
Lines 2 and 3 supply alternating-current devices. a 
Lines 3 and 4,supply direct-current devices. 

- Lines 4 and 1 supply alternating-current devices. 


All receiving devices are directly connected and no special 
apparatus is required. : 

Existing systems may be utilised without change to obtain the 
advantage of joint transmission. Consider lines 1, 2 to be the main 
conductors of an existing Edison system supplying 100 lamps. The 
addition of lines 3, 4 permits the wiring of 300 additional lamps 
(instead of: 100 additional lamps as at present). Doubling the 
copper increases the lamps supplied four fold without disturbing 
the existing system. 

The three-wire system may be used. The addition of a neutral 
wire for each pair makes it possible to employ the three -wire system 
together with the common conductor system. The two systems are 


not alternative. 


For isolated plants and office buildings the common conductor 
system should be used for connecting receiving devices. At the 
generating plant a combination with the differential aystem may be 
employed so that only one double-current generator need be employed. 
The a.c. brushes conuect with the primary of a transformer with two 
equal secondaries. The four secondary terminals form the four 
wires of the common conductor system. The two leads from the pc. 
brushes are connected respectively to the middle points of the two 
secondaries. From this it is not to be understood that the use of a 
double-current generator is necessary ; separate sources for direct 
and alternating currents may be employed when desired. 

For sub station work one rotary converter may be connected in a 
somewhat similar manner. . 

Voltage in Primary Distribution.—By the differential system of 
connection, in apy usual case direct curreut transmitted over primary 
lines will Lot iu rease the line voltage.* 

In the joint transmission of high potential currents of different 
frequencies, the line voltage is raised. Hence on the basis of a 
limiting voltage between conductors the copper saving is reduced 
from a saving of 50 per cent. toa lesser amount according to the 
particular way in which the differential method is applied. Thus 
in one case on the basis of a definite potential between conductore, 
the copper required} in transmitting currents of different 
frequencies is nine-tenths of that required for the transmission of _ 
three-phase current of one frequency. The advantage of copper 
saving is accordingly not so great. The advantage of independent 
lamp regulation is fully obtained. 

Voltage in Secondary Distribution.— Referring to the paragraph on 
the common conductor system, if the receiving devices be for 100 
volts, the lines brought into each cunsumer’s premises will be at a 
pressure of 100 volts. In the distributing system lines 1; 2; lines 
2,3; lines $, 4; lines 4, 1 will have a differeuce of poteatial of 10U 
volts. There will be a difference in pressure of 141, volts between 
lines 1 and 3 and between lines 2 and 4. These lines may be 
remote. S» far as coppcr saving is concerned we obtain all the 
advantages of transmitting at oue voltage (say 141 or 282), and 
receiving without transformers or auxiliary devices at 70 per cent. 
of tbat voltage (say 100 or 200 volts). We obtain the same 
benetit, so far as copper economy is concérned, as though each con- 
sumer were given a 10:7 transformer. 

Such a transformer, however, would not give the advantage of 
independent Jamp regulation which is obtained by the system under 
discussion. 

Conclusion.—A careful study of the problem of joint transmission 
for a particular set of conditions will suggest details and modifica- 
tions tending towards economy and improved service which bave 
not been discussed in this brief paper. In this brief outline enough 
of the chaacteristics of joint transmission have been touched upon 
to show the utility of such a system. Although the writer has 
devoted a great deal of attention to the subject for several years, 
new phases of ithe subject are continually developing. It is a broad 
tield and an at“ractive one on account of tbe variety, as well as the 
vastness, of its engineerivg possibilities. 


*In a single-phase system with b.c. connected between the 
neutral point and an auxiliary conductor (or ground) the virtual 
value of potential between any two conductors is not raised uvless 
the Do. pressure exceeds ‘866 of the a.c. pressure. In a three- 

se system similarly connected, the potential between conductors 
is not raised unless tue D.c. pressure exceeds “81 of the a.c. Ina 
four-wire two-pbase system with direct current connected between 
the neutral points of the two independent phases, this percentage 
becomes °707. Usually the direct current will be at a pressure much 


_ lower than that indicated in any of these cases. 


+The case taken is one in which each of the three conductors of 
a three-phase system is split into three lines, each of these three 
groups itself constituting; an \independent,.three-phase system of 
different frequency. 
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THE EMPLOYMENT 
OF QUALIFIED PROFESSIONAL MEN IN 
BRITISH INDUSTRIES. 


We have frequently asserted that when the ordinary journalist pro- 
claims that Great Britain is behind all other progressive nations in 
the specialised education of her men of science, and in the number 
of men so trained, he is confusing the supply with the demand; 
our view, and it cannot be successfully controverted, is that we 
have the men, in quantity and in quality, but that our manufac- 
turers will not make proper use of their services. An interesting 
light is thrown upon this question by the issue of the last number 
of the Proceedings of the Institute of Chemistry of Great Britain 
and Ireland, which is the only body in our country that confers a 
’ title in chemistry after severe and comprehensive examinations and 
other tests into the special and general education of the candidates. 
At the present time the Register of the Institute contains the names 
of 928 Fellows and 143 Associates, or 1,071 members in all; of 
these 968 are resident in the United Kingdom, and the remainder 
in the Colonies or abroad. With a desire to ascertain in what 
departments of applied chemistry the members of the Institute 
were engaged, a Committee recently issued a circular to the 
members living in Great Britain and Ireland, requesting 
them to give information of this character. Out -of the 
968 members so appealed to 835 replied ; and from the data given 


it was found that, approximately, 30:17 per cent. are wholly. 


engaged in private practice, 26°70 per cent. in industries, 16°16 per 
cent. in teaching, 73 per cent. exclusively in Government or 
municipal appointments, the remainder, 1967 per cent., “ being 
chiefly occupied in two or more of the various departments of pro- 
fessional work are not included in the preceding figures.” If, now, 
we work out these percentages into actual numbers, we find that, 
neglecting a certain number of undoubtedly able men who have not 
seen fit to associate themselves with the Institute of Chemistry, 
there should be within the United Kingdom 252 consulting 
chemists, 223 factory chemists, 135 teachers, 61 official chemists, 
164 “various,” and 133 qualified men whose occupations are 
unknown. Merging these 133 into the other classes in the same 
ratio roughly, we find that only 260 or 270 “F.LC.s” and 
* A.LC.s” are regularly employed by chemical and other manu- 
facturers; and since there are several factories in our country 
where two or more trained chemists are engaged,* it 
follows. that only about 250 British concerns engsged in 
industrial chemistry condescend to acknowledge the value of 
scientific ability to the extent of paying for the regular services of 
thoroughly and systematically trained chemical advisers. Of 
course, a considerable number of otber manufacturing companies 
may more or less habitually retain the temporary services of some of 
our consulting chemists; but when it is remembered how strongly 
the British manufacturer believes in secrecy, especially if he has no 
secrets worth preserving, it is evident that he cannot derive as 
much advantage from a frequent consultation with an outside adviser, 
whom he is often afraid to entrust with the whole bearings of the 
~problem which has to be solved, as from the presence of a private 
chemist in his own laboratory. The figures given by the Institute 
of Chemistry lead to various other trains of thought, which we have 
no to pursue on the present occasion ; and we can only wonder 
what becomes of the Hupils that these 185 professors and demon- 
stators of chemistry are busily and ceaselessly engaged in turning 


out. Without desiring to pry into private matters, and simply to - 


gauge the market value of chemical knowledge, we wish it were 
possible to discover the average income of a competent qualified 
works chemist, and that of an able professor. It is doubtful whether 
many of them are valuable citizens from the Chancellor of the 
Exchequer'’s standpoint. 


SUPERHEATED STEAM. 


Pror. Ewinc supplements the recent report of his tests on a super- 
heated steam engine by an article in the Hngineer. His particular 
tests at Manningtree were, he claims, made under certain unfavour- 
able conditions, and if these unfavourable conditions were replaced 
by favourable conditions a better result, we are told, would have 
been secured. But is not this the case with all tests? Could 
-every test have all conditions of the best, we should have 
ection, 

The 9 lbs. of steam used by the engine at Manningtree contained 
the heat. equivalent of 10°65 lbs. of saturated steam, and we are 
asked to accept this as the measure of the system. 

This is hardly fair, because the merit of any system..must be 
measured not alone in steam used; the cost is measured in the 
coal bunker, and if the superheat costs too much to secure, as it 
clearly did at Manningtree, there must be something open to 
criticism. The reference to economisers does not help matters. 
These are old appliances, and the chimney temperature of 347° F. 
isnotabnormal. 


* We can substantiate this bold assertion as to the. occasional 
prodigality of trained chemical assistance in works laboratories 
from our own knowledge; but our advertisement of the fact 
appears a trifle ludicrcus when the German factories with 1C0 odd 
Ph.D.s ” are thoughtiof. 


We are glad, however, to find that Prof. Ewing takes the proper 
view of the benefits derived from superheat. He recognises that it 
isin combatting the cylinder metal effects that superheat is chiefly, 
or at least largely, valuable, This-is the view long maintained in 
these columns. The more theoretical thermo-dynamic benefits are 
vitiated by this cylinder effect, which renders it practically 
useless to consider the steam engine on thermo-dynamic lines. 

Another advantage on which he lays stress is the reduced leakage 
past valves which takes place with superheated steam. Water 
appears to leak freely where dry steam cannot pass. Therefore 
wet steam is far more apt to leak than is dry steam. No satisfac- 
tory explanation of this has, we believe, yet been advanced. 

The professor’s article is a piece of special pleading for the 
Schmidt system of high superheat, the intermediate reheater, and 
so on, but it hardly disposes of the contention of critics that the 
Manniogtree results were secured at an expense for superheat of 
rather an extravagant order. Superheating implies steam dryness, 
and it is in actual steam dryness that so much benefit results, 
Superheat ought to be an aid in reducing the expense of steam 
engines by assisting to ab»lish the compound engine in places 
where. it is often wrongly used. In a power station of small size 
where the compound engine is twice as big as the simple engine 
that would turn the same maximum load, the employment of super- 
heat would almost certainly résult in great economy of first cost, 
maintenance and running expenses. It is in these and other 
practical directions that benefit must be sought. 

The professor points out that by a comparatively moderate super- 
heat to 576° F., a certain engine reduced its steam consumption 
by 42 percent. Is not this a fair argument in favour of moderate 
degrees of superheat? - 

Certain difficulties with superheat must not be overlooked. An 
engine already overloaded cannot be made to do the same work 
with superheated steam as with saturated steam. Superheated 
steam demands a later cut-off or it will not enter the cylinder in 
sufficient weight to do the work. Thus we are told that a pound of 
steam contains nearly 20 per cent. more heat if it be superheated to 
800° than if saturated at 140 lbs. pressure. But the absolute tem- 
peratures at those points are approximately as 3: 2, and the rela- 
tive bulks vary similarly. Thus bulk for bulk there is less super- 
heated steam in a given length of cylinder, and it is imperative to 
put the cut-off later, in order to use sufficient heat when super- 
heating is resorted to. 

It is a little difficult to know exactly where any special 
system of superheat can be claimed for any particular man’s ideas, 
Merely high degrees of superheat do not constitute a system. 
Anyone can use steam red hot if he choose so to do. Nor is there 
any special system in a directly-fired system, nor in an intermediate 


- reheater. Commercially there is undoubted benefit from super- 


heat, but there is no hard and fast line at which it can be laid down 
that the best results are secured for each case. But the specific 
heat of steam is only 0°48, so that volumes increase faster than heat 
values, a point of considerable practical importance. 


MOTOR-CARS. 


Onyx of the points which forced itself on our attention at the recent 
Crystal Palace motor show was the excessive detail of the various 
propelling mechanisms on the one hand, and the comparative sim- 
plicity of the steam engines on the other hand. “ Just little marine 
engines, with link motion reversing gear,” was the comment passed 
on some of the steam-car engines. 

The engines were simple enough, the complication of detail came 
in at the automatic devices for regulating the supply of water to 
the boiler, or of liquid fuel to the fire. Petrol or paraffin seemed 
very properly to be the steam-raising fuel of the lighter cars, but in 
the heavy commercial drays of Thorneycrofts the boiler is coke 
fired, though oil can be used, of course, if desired. The fire is below 
the boiler, and the products of combustion rise up into the middle 
space of a circular cluster of vertical tubes, which join a top and. 
bottom chamber. They escape laterally between the tubes. Fresh 
fuel is fed in at the top through a hole in the centre of the upper “ 
chamber, and it drops through the combustion chamber upon the 
top of the fire. The engines of these cars are horizontal, and 
the general work stout and strong. 

An exhibit which attracted considerable attention was that of 
Clarkson, Ltd., who showed the engine they use on their cars rua- 
ning in an enclosed case, the-sides and top of which were glazed, 
and the interior illuminated, to show the lubrication system. Every. 
part is provided with its own oil pipe, but the various pipes are 
exposed one at a time by means of a rotating valve to the full oil 
pressure, 80 that every part gets a full pressure squirt of oil at fre- 
quent intervals, and no part can be kept short, as may happen wi 
numerous pipes from one pump when all in parallel. Tus, in the 
Clarkson system, each bearing gets all the oil for a fraction of the 
time, and not a fraction of the oil ali the time. There is no need 
to carry an oil-can except for the steering and brake gear, nor & 
reserve of oil, for a gallon of oil in the casing will last 1,000 miles 
on a large car. 

The Clarkson car is one which raises steam from the cheaper and 
commoner sorts of paraffin, and the Olarkson burner which has 
already been deccribed in these’ columns, will produce perfect 
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smokeless and, of course, odourless combustion. This it does by 
feeding the paraffin under pressure through a flame-heated coil to a 
fine opening at one end of a trumpet pipe ; through this air is induced 
and mixes with the vapour in the long tube, the mixture burning 
freely at an annular outlet. An ordirary car carries fuel fo run 
120 miles and water for 100 miles, and the cost of fuel for a six-seat 
vehicle is about 1d. per mile. 

Not only in commercial vehicles and in the heavier touring cars 


- ike Clarkson’s, but also in light cars, steam seems to hold its own 


against all comers. 
Thus the “locomobile ” car, an American car now being made in 


‘ this country, uses a petrol burner and a tubular boiler, and plain 


vertical engines. The White car has a boiler of coil type and gets 

up steam in three or four minutes from lighting up, and other steam 

cars seem to have got over all the once fancied difficulties of steam 
wer. 

The one difficulty of all cars is the wheel tire, or rather the 
expense difficulty comes in with the tires. A set of tires will 
cost from £15 to £60, and we noted one firm of tire exhibitors were 
proud to exhibit a sign “3,000 miles guaranteed.” Well, even 

4 240 
Sir Frederick Bramwell could mentally work out that a 


comes perilously near to 5d. per mile, and it cannot 
be denied that the extension of the motor-car industry will 
be limited until such time as a durable and cheaper tire has 
been discovered. Below 20 miles per hour solid india-rubber tires 
may serve, and they are not very costly, but at high speeds the 
pneumatic tire at present is unapproachable, and india-rubber grows 


scarce. 

While there is strong evidence that motor-cars are rapidly 
acquiring a certain general type and a form such as the railway 
locomotive acquired very early in its history, it can hardly be 
patted that the foture will show considerable simplification of 
detail. 

In this respect the electrical car stands far away ahead of any 
other, and but for its unfortunately heavy and unreliable accumu- 
lator, nothing could touch it. Given a good battery and a light one, 
even the long start of the steam or the petrol cars would not avail to 
save them from extinction in regard to a large portion of their 
present field. - 


THE MARYLEBONE DEBACLE. 


Aut who are interested in the problems of municipal trading 
will have studied with interest the proceedings of the Mary- 
lebone Borough Council when the recent report of the 
Lighting Committee was brought before them. As our 
readers are well aware, the negotiations between the Borough 
Council and the Metropolitan Electric Supply Co., anent the 
purchase by the Council of so much of the undertaking of 
the company as lay within the borough, culminated in a 
statutory reference to a court of arbitration for the purpose 
of assessing the price. That price has now been ascertained, 
but, in a manner which is wholly unprecedented in the annals 
of municipal trading, the Council seem to be desirous of 
backing out of their bargain. 

It is interesting in this connection to glance at the history 
of the supply of electricity in St. Marylebone. By an Act 


~ passed in 1889, the Metropolitan Electric Supply Co. obtained 


leave to supply electricity in the parish of St. Marylebone, the 
Vestry of the parish giving their consent upon certain terms 
which were embodied in an agreement dated October 1st, 
1889. In 1899 the Borough Council took over the property 
and duties of the Vestry. In 1898 the company were 
authorised to erect and use a station for generating electric 
energy on a site partly in the parish of Willesden, and 
partly in the parish of Acton. On March 12th, 1901, the 
Borough Council of St. Marylebone (the successors in title 
of the Vestry) commenced an action in the Chancery 
Division against the company ; but at a meeting held at 
the offices of the company on May 4th, 1901, between 
representatives of the Council and of the Borough Council, 
certain heads of agreement were entered into with relation 
to a proposed pole by the Council of that portion of the 
company’s undertaking which was situated in St. Maryle- 
bone, and with reference to the settlement of the action. 

- In 1901 the Borough Council promoted a Bill in Parlia- 
ment in order to obtain powers to take over the undertaking 
of the company. This Bill was’ passed as the Electric 


- Lighting Order Confirmation (No. 1) Act, 1901, by Sec. 2 of 


which it was provided that the company should sell, and that 
the Council might and should purchase the St. Marylebone 
undertaking and business of the company as thereinafter 
defined, with the exception of certain offices and the extra 


high pressure trunk mains of the company for sych purchase 


meney ard compersation being a sum in gross, and on such 
terms ard conditicns es might be sgrecd upcn between the 
company and the Council, or failing agreement, as might 
be determined by arbitration in manner provided by the 
Lands Clauses Acts with reference to the purchare and taking 
of lands otherwise than by agreement. 

It will be observed that this provision for purchase is 
distinct from that which is to be found in the general 
Electric Lighting Acts, inasmuch as the assessment of the 
price, in accordance with the Lands Clauses Acts, admits of 
the principle that an additional 10 per cent. must be paid 
for compulsory purchase. 

The parties having failed to agree as to the amount of 
purchase money and compensation to be paid (we under- 
stand that the company claimed about £2,750,000) the whole 
matter was referred to two arbitrators, Mr. Walter Ryde, 
barrister-at-law, being chosen by the Council, and Mr. 
Robert Vigers, land agent and surveyor, by the company. 
These two gentlemen appointed Mr. ©, A. Russell, K.C., 
to act as umpire to decide any matters upon which they 
might differ. The date of the notice to treat was taken to 
be December 31st, 1901—that is to say, the property of 
the company was valued as at that date. After a protracted 
hearing, the arbitrators found it necessary to refer certain 
questions to the umpire for decision. By his award, which 
was published on February 4th, 1903, he determined that 
there was due from the Council to the company the sum of 
£1,212,000, “for the purchase money and compensation 
for the interest of the company in the said St. Marylebone 
undertaking and business, and for all damages to be sustained 
by the company by reason of the severing of the said St, 
Marylebone undertaking and business from the rest of the 
undertaking and business of the company, and by other- 
wise injuriously affecting such rest of the undertaking and 
business of the company by reason of the exercise by the 
Borough Council of the powers contained in the special Act 
and the order set out in the schedule thereto.” The award 
expressly excluded any compensation or expenditure incurred 
by the company since the date of the notice to treat, the 
umpire being of opinion that the matters referred to him 
did not include the adjustment of the rights of the company 
and the Council in respect of capital expenditure incurred by 
the company since that date. 

In the case of an ordinary arbitration the award is 
usually looked upon as a judgment, and the parties, having 
selected their own peculiar tribunal, are content to be bound 
by the findings, whether they are favourable or 
adverse. This course did not, apparently, com- 
mend itself to the Marylebone Borough Council. At 
a meeting which was held on February 27th, the 
Lighting Committee presented a report in which 
they recommended tbat an application should be made to the 
London County Council to obtain their sanction for the 


borrowing of the sum of £1,274,000, of which £1,212,000 


was due under the award, the remaining £62,000 being 
required to defray the costs of the proceedings and the 
expenses incident upon obtaining the provisional order. 
The chairman of the Lighting Committee stated that the 
claim originally put forward by the company was so large 
that if it had been met, there would have been a burden of 
more than 1s. in the £ on the rates for the next 42 years. 
He also said that the award practically amounted to the 
Council having to pay £1,000,000 for goodwill and £200,000 
for assets, He concluded his address by saying, “ Counsel 
have informed us that we must abide by the award, and 
that there is no way out of it.” Inspite of this the following 
resolution was adopted by the Council :—‘t That the matter 
be referred back to the Lighting Committee, with an instruc- 
tion to get further counsels’ opinion as to the possibility of 
the award being annulled or modified, and as to what the 
consequences would be if the award were not carried out by 


‘the Council.” . 


It isthus that the representatives of the ratepayers respect 
the finding of their own specially selected and constituted 
forum. 

It has been our lot upon divers occasions to act as the 
critics of municipal traders and their methods ; to admit, in 
a proper case, that the public interest has best been served 
by the surrender of important duties, which in times past 
have fallen to the lot of private companies, to the manipula- 


j { 
’ hoe 
in 
re 
ly 
re 
or 
} 
d 
= 
{ 
} 
i 
} 
‘ 
ay. 
} 
: 
£5) 
| 
{ 
- 
j 
= 


9 


422 ‘THE ELECTRICAL REVIEW. 


[Vol. 52. .No. 1,319, Magox 6, 1903.. 


tion of the local bodies ; and to deplore the extent to which 
the craze for municipal trading seems to have taken hold of 
public opinion. We have no hesitation, however, in saying 
that the present position of the Marylebone Borough Council, 
as prospective lighting authority for their area, is about. as 
unfortunate as it can be. Plunged dy their predecessors 
into a series of complicated manceuvres which were designed 
to effect the compulsory purchase of the undertaking of the 
electric lighting company, they now find themselves saddled 
with a burden which they are unable or unwilling, on behalf 
of the ratepayers, to endeavour to bear ; and we confess that 
this reluctance on their part is not to be wondered at. Their 
predecessors in office rushed blindly into the torrent of 
municipal trading, with the result that the ratepayers of 
Marylebone, whatever the upshot of the present state of 
affairs may be, are burdened with debt. 

The magnitudeof the debt may be roughly estimated from 

a remark let: fall by the chairman of the Lighting Com- 
mittee. He said that if the original claim put forward 
on behalf of the company had been paid in full, the 
discharge of the debt would have required a 1s. rate over 
a period of 42 years. The sum awarded by the umpire, 
together with the costs, amounts to about half the original 
claim, so that it is clear that a heavy burden must be placed 
upon the shoulders of the unfortunate ratepayers. Of course, 
it is argued that the profits to be made by the supply of 
electricity are to be written off against the rates; but having 
regard to the initial outlay, to be increased by a further loan 
of £400,000 for the erection of a generating station, we are 
of opinion that it will take the Council all their time to pay 
interest on the proposed loan. 
- Making due allowance for the very natural feelings of 
dismay with which the Borough Council must regard the 
present situation, we cannot pretend to admire their tactics 
in endeavouring to go behind the award, especially in view 
of the fact that the chairman of the Lighting Committee 
has already announced that counsel have advised that there 
is no way out of the difficulty. For our own part, we 
cannot see how, or under what pretext, the award can 
be set aside. The Council, as one of the parties to the 
proceedings, deliberately chose a gentleman in whom they had 
confidence to represent their interests as arbitrator; the 
company were also represented upon the tribunal, and an 
eminent member of the Bar was chosen by the two arbi- 
trators as referee in case of need. It is impossible to con- 
ceive how, unless the umpire has made some grave error in 
the principle upon which the purchase price was assessed, 
either of the parties can now be heard to object to his award. 
It is specially difficult to imagine how the award can be re- 
duced in favour of the Council, seeing that the original claim 
made by the company has already been reduced by more than 
one half. 

The Council are indeed upon the horns of a dilemma, 
Assume, in the first place, that they succeed in obtaining a 
slight reduction of the purchase price, either by negotiation 
with. the company, or in some other way. They are still 
committed to the purchase; the ratepayers must still be 
burdened with a heavy debt. On the other hand, if they 
refuse to carry out their statutory contract, the company will 
have an action against them for damages, and they must pay 
the costs of all the abortive proceedings. 

If any further argument were required for the appointment 
of a Royal Commission to inquire into the whole subject of 
municipal trading, we think that the case of the Marylebone 
Borough Council would be more than sufficient. It emphasises 
the fact that the premature schemes of one generation of 
councillors are often a damnosa hereditas to those who come 
after them. In the hope, no doubt, of establishing an 
industry under municipal control which would at once meet 
the requirements of the public and diminish local taxation, 
the Borough Council embarked upon a scheme of which they 
were unable to see the end. 

For our part, we can only see one way out of the present 
difficulty, and the company can hardly be blamed: if they 
decide to stand upon their strict rights. 

It is lamentable to think that, in spite of this open con- 
fession on the part of Marylebone, the London County 
Council have it in contemplation not only to foster, but to 
increase the powers of the Metropolitan Borough Councils 
to engage in electrical enterprise. The cry is heard that 


an electric lighting company, in the capacity of a monopolist, 
extracts the last penny from the consumer by exorbitant 
charges for current supplied—but where are the proofs ? 
We venture to surmise that a poll taken amongst actual 
consumers in the district of St. Marylebone would not dis- 
close any hardship which would warrant the enormous 
expenditure of public money to which the District Council 
are now committed. 

We have written a sorry chapter upon municipal trading ; 


our sympathies cannot but be with those councillors of ° 


Marylebone, who, led. astray by popular clamour, must be 
held responsible for the present state of affairs. 


INCANDESCENT LAMP LIGHTING. 
By WILFRED YORKE. 


Aw old saw has it that ‘Comparisons are odious,” and 
doubtless the philosopher who propounded this maxim 
thought so. “Comparisons are healthy,” seems to me a 
far better rendering, and with this thought in view, I 
purpose contrasting the prevalent American and English 
methods of incandescent lamp lighting. 

Britishers, as a rule, seem to favour 4 to 44-watt lamps, 
while the Yankees plunge for 3 to 3}-watt lamps. Why? 

There is a histrionic /rait of stability in John Bull’s 
character, and doubtless this prompts him to affect a 
similar strain in his lamps, for having bought them he seems 
to expect them to last indefinitely, before he has had his 
“ money’s worth” so to speak. How many, too, of our 
English lamp makers’ catalogues assert that their lamps run 
at from 4 to 44 watts per candle-power, “ which experience 
shows to. be the most economical.” Experience of what ? 
Simply their customers’ wants for a long lasting lamp; and 
in accordance with the primitive economic law of supply 
oe demand, they supply them with it, and I don’t blame 
them ! 

But let us take a concrete example, for instance, a 200-volt 
16-c.P. 4}-watt lamp, and a 200-volt 16-c.P. 3;'y-watt lamp. 

We will assume the effective life of the former to be 
900 hours, of the latter 350 hours, and the price of a 
B.T.U., 5d. Farther, we will assume the candle-power of 
each drops 25 per cent., 6.9. :— 

Initial reading 200 16 4} 200 16 3:1 
Final reading (after effective life)... 200 12 5% 200 12 4:2 


Mean ... 2001450 20014 36 
We will, therefore, take the mean, and not the initial, reading 
for the basis of our comparigons. 


Now a little arithmetical gymnastics will show that the 
cost of 1,000 c.p.-hours in the case of the low efficiency 


lamps works out to 25d., whereas, the high efficiency lamp — 


costs 18°5d, for the same amount of luminous power. 

A still more striking contrast is shown in comparing the 
total current cost in both cases. The 4}-watt lamp (for 
the specified life of 900 hours) consumes 63 B.T.Us. 
costing 315d., and the 3;')-watt lamp (for a life of 350 hours) 
similarly costs 91d. For purposes of comparison suppose 


we evaluate these two costs to 1,000 hours, thus :— 


200 16 43-watt lamp. 1,000 hours at 5d. per B.T.U. 


200 16 34-watt lamp. 1,000 hours as 5d. per B.T.U. 
Difference... 114d. 


Equals 9s. 6d. 


That is to say, the saving in current alone would not only 
buy the necessary renewals in the case of the high efficiency 
lamp, and leave a surplus, bunt the current consumed is 
transformed into luminous power (in candle-power-hours) at 
a much higher efficiency. 

The above figures are not mere fantastical symbols 
conjured up for comparison, but the results of actual tests 
and trials made by the writer on an ordinary lighting circuit 
(and not on a secondary battery) and should prove con- 


clusively to even the most sceptical, the utter fallacy of 
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the ides that longevity is the chief factor among the merits 
of an incandescent lamp. 

The writer has had considerable experience in the testing 
(for life and efficiency) of incandescent lamps, and it is a 
matter of deep surprise to him that previous discussions on 
this question have borne little or no fruit, 

Indeed, after a little consideration, one is tempted to think 
the Daily Wail’s cry of “ Wake up England ! ” is particularly 
applicable. 

Before closing I might also mention that our American 

cousins who are just now electrifying our delightfully 
antiquated Underground, are experimenting with an American 
made lamp of 100-c.P, taking one amp.. 
: As this lamp is run at 200 volts its high efficiency is at 
once apparent, and doubtless this will further tend to open 
the eyes of English lamp makers and consumers to the 
fact that “ last-as-long-as-you-please ” 44-watt lamps do not 
give that high economy so essential in electric lighting. 


TaBLE OF Data. 


Low efficiency. High efficiency. 


Mean reading 200 14 50 200 14 3°6 

Life its 900 350 

Total watts 70 52 

Cost = 5d.for... hours 19°25 hours 

Total number of B.T.Us. consumed 63 182 

Total cost of B.T.Us. consumed 315d. 91d. 

Total number of c.P.-hours «-. 12,600 4,900 

Cost per 1,000 o.P.-hours... 25d. 185d. 

Cost of B.T.Us. per 1,000 hours 374d. 260d. 


SINGLE MOTOR EQUIPMENTS. 


By A. WILKES. 


Ir is usually conceded too easily, and without previous study 
of the involved problems, that two motors are required to 
propel an electric car. We believe, however, in the de- 
sirability of arriving at the correct equipment for the route 
and service, whether it be one, two, or four motors per car, 
‘by the consideration of first principles. 
There are many electrically-worked tramway routes in 
~ the United Kingdom which have been converted from horse 
traction, on which run cars having an equipment of two 
motors, each of a power of 30 “ nominal horses ;” these cars 
are capable of great speed, but the requirements of the 
schedule hardly ever call for the use of the parallel combina- 
tion of motors. It is our intention, therefore, to consider 
what advantages, if any, would accrue from the use of one 
motor only, with simple rheostatic control, and to make out 
at least as good a case for the four-wheel single motor-car as 
for the eight-wheel maximum traction car. 

Maximum traction trucks are in use under many cars at 
the present time. They are not nearly so infallible as 
regards the certainty of starting and climbing on a greasy 
grade as four-wheel trucks with two motors, but they are 
found to be workable on all routes having grades of not 
more than 6 per cent. The weight of such cars is distri- 
buted usually in the ratio of about 60 per icent. of total 
weight on the drivers, and about 40 per cent. on the pony 
wheels, Any wide deviation from these approximate ratios 
of weight distribution is likely to give trouble either from the 
slipping of driving wheels or from the derailment of pony 
wheels, There have been projects and attempts to gear 
together the driver and pony axles, efforts which would have 
been perhaps more usefully applied to the gearing together 
of the axles of equal-wheeled bogie trucks. 

The rheostatie electric brake is often fitted to such cars, 
and is of use only as a service brake (and if so used is hard 
on the motors), the requisite rate of retardation for an 
emergency stop being seldom obtainable on account of 
driving wheels slipping, in spite of sand, 
~ Such cars cannot be worked on very hilly routes without 
frequent and exasperating delays up slippery grades; hence 
it is not the writer’s desire to suggest the adoption of the 
single motor four-wheel car on any but fairly flat routes. 

The single motor four-wheel car would ideally be a single- 
decker, of a total weight of about. 54 tons, and a passenger 
seating capacity of about 30 on closed and combination cars, 


or 36 on open cars. The weight of the one motor would 
be borne almost, entirely on the driving axle, so that the 
distribution of weight would be such as to bring 60 per cent. 
thereof on the driving wheels. . 

The controller, there being preferably one only (on a route 
arranged with a loop, or triangle, at each end for turning 
cars), should be of such a type that, between “off” and 
“fall on,” as many as six or eight steps are provided. This 
is to make it possible to apply the accelerating torque in 
smaller and more regular increments than is possible with 
most series-parallel controllers for tramway purposes, which 
have to be built with only from seven to nine notches 
between “ off” and “full parallel,” on account of lack of 
space. There would not be as much difficulty in starting a 
car so equipped as in starting a maximum traction car, even 
with a nine-notch controller, under troublesome conditions 
of grade or greasy rail. 

Electric brakes, of the rheostatie type, would not be fitted 
on such a car, though a magnetic slipper brake would likely 
be found to operate well as an emergency brake without 
causing trouble. For such a car the necessity of “arming 
it to the teeth” with many and marvellous brakes does not 
exist, as it has to run on a route so easy that maximum 
traction cars could be worked thereon. 

The saving of initial expenditure represented by the price 
of one motor per car, and the lessened cost of controllers, 
cables and rheostats is not unworthy of consideration, and 
might make a great difference in a line to be built and 
worked economically while waiting for a population to arrive 
in the district served. 

The most salient advantage of the single-motor equipment 
is in the economy of power. There is no doubt behind this 
assertion ; it has recently been proved that cars will operate 
with a current consumption of one-half of a unit per mile 
(four-wheel ; 7-ton cars) on a fairly level route with one 
motor. That is a saving of *25 unit per mile over the lowest 
known to the writer for average running of the double 
equipment with series-parallel control, — 

The cost of maintenance of equipment would be less with 
the single-motor than with the two motors, in spite of the 
enforced greater efficiency of the one motor ; traction motors 
do not, as arule, fail through overwork, but through insula- 
tion troubles which have origin in other causes. 

It is probably in the minds of most tramway men 
who read this article to picture the parlous state of the 
single motor-car with its one lone, lorn motor broken down. 
Yet those who know how the maximum traction car behaves 
when, one motor broken down, the perplexed motorman is 
trying to. coax her up a grade of even 1 in 50 on the other 
motor, will not attach more importance to that objection 
than it deserves. 

We are, therefore, led to consider that there is a peculiar 
sphere of usefulness for the single motor equipment, and to 
opine that its advantages will in the course of time become 
apparent through physical proof. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this Journal y W. P. Tuompson & Co., Electrical Patent 
h. Holborn, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


3,567. “ A transposing switch in connection and conjunction with resistances 

for readily connecting dynamos as motors for starting engines.” F. Brown and 
Brown, February 16th. 

3,572. **An improved electrical measuring instrument.” W. E, Groves. 
February 16th, 

3,576. ‘* Improvements in and relating to the overhead equipment of electric 
tramways and cars therefor.” J.T. Pearson. February léth. 

8,603. ‘‘ Improvements in electric lamps.” G.L. Hogan. February 16th. 

3,686. ‘Improvements in electric soldering irons.” 8, EvmersHep and 
EvERSHED & VIGNOLES, Litp. February 16th. 

8,649. “Improvements in electric arclamps.”’ J. Y.JoHnson. (The Voltohm 
Elektrizitits-Gesellschaft Actien Gesellschaft,Germany). February 16th. 

. “Improvements in incandescent electric lamps.” R. N. Lennox and 

W. Dernizs. February 16th. 

8,656 ‘* Improvementsin motors and regulating device for electrically-pro- 
pelled vehicles.” J. 8. Raworts. February 16th. 

8,657. “Improvenients in regulating devices for electrically - propelled 
vehicies.” J. S.RawortH. February 16th. 

8,658. ‘Improvements in the motors and regulating devices for electrically- 
propelled vehicles.” J.S. RaworTH. February 16th. 

8,673. “Improvements in automatic shunting points for overhead tro 
wires used on electric railways.” H. BreckNeELL, E. M, Munro and H, 
Rocers. February 17th. 


= 
nt 
al 
cil 
Re 
be 
‘ 
x 
m 
a 
4 
7 
8, 
? 
~ 
a 
18 
ig 
9 
d 
y 
It 
a 
Gan 
ia 
: 
4 
j 
> 


[Vol. 52. No, 1,319, Marox 6, 1908, 


THE ELECTRICAL REVIEW. 


8,486. “A means for the prevention of oeetes or overfiow in connection 
with electric storage cells.” J.B, Leere, February 17th. 


8,695. “* Wireless electric apparatus acting on typewriters.” G,. Musso. 
February 17th. (Complete.) 

8,698. ‘Improvements in the manufacture of electrodes of arc lamps.” M. 
February 17th. (Complete.) 

8,700, “Improvements in apparatus for cleaning the grooves and the tre 
of electrical tramway rails.” A.T.M. Marner. February 17th. 

3,704. ‘An alternating current machine applicable as converter, motor and 
generator.” O. 8. Bracstap and J, L. La Cour. (Date applied for under 
Patents Act, 1901, April 29th, 1902, being date of application in Norway.) 
February 17th. (Complete.) 

8,705. ‘Improvements in single-phase alternate current motors.” CrompP- 
ton & Co., Ltp., and R. Gotpscumipt. February 17th. 

8,709. Rlectrical overhead point.” A. E. Burton and T. J, Lracn. 
February 17th. 

8,719. ‘Improvements in interrupters for electric circuits.” G. P. 
February 17th. (Compleve.) 

8,737. ‘Improvements in magnetic clutches.” E. R. Doveias. February 
17th. (Complete.) 

8,744. “* Improvements in or connected with means for introducing leads 
into exhausted bulbs or globes, more especially applicable to converters for 
alternating electric currents.” C.W.S, CrawLey. February 17th. 

8,745. “Improvements in trolley guards.” C.O. Prince. (Date applied for 
under Patents Acts, 1901, September 2nd, 1902, being date of application in 
United States.) February 17th. (Complete.) 

8,761. ‘ Improvements relating to electric ignition.” Sir O.J. Loper and 
A.M. Loner, February 17th. 

3,777. ‘* A device for automatically shifting the brushes of a dynamo-electric 
machine.” §SremENs Bros & Co,, Lrp, (Siemens & Halske Aktiengesellschaft, 
Germany.) February 17th. P 

3,783. Electrio light safety relay.” A. Jonnson and F. R. S. Bircham. 
February 18th. 

38,798. “New or improved automatic starting, controlling, and stopping 
devices for electric motors and generators, also applicable for other and like 
purposes.” ANDREW. February 18th. 

3,791. ‘* A diagram for demonstrating the rotary field of alternating current 
motors.” J.P. Kemp, February 18th, 

3,823. “Anew or improved malleable cast-iron particularly applicable for 
the constructional parts of dynamo machines and the like.” A, REICHWALD. 
(The firm of Fried. Krupp, Germany.) February 18th. 


8,825. “Improvements in or applicable to electrical switches.” 8. H. Hry- 
woop and H, W. Herwoop. February 18th. 

8,826. ‘‘Improved tube conduit for electrical wires.” S.H. Heywoop and 
H. W. Herwoop. February 18th. 
Electric block signal.” E.M. and R. E, McKay. February 

3,837. “Improvements in and relating to circuit breakers.’’ “H. P, Batt. 
February 18th. (Complete.) 

- “Improvements in or relating to dynamo3 and electric motors.” 

C.Gopparp. February 18th. 

3,863. ‘Improvements in and relating to electric cut-outs.” G. 8. SLUCE 
and F. Cuasg. February 18th. 

3,873. “Improvements in and relating to electric resistances and the like.” 
F, Lz Roy. February 18th. 

3,876. “Improvements in methods and apparatus employed in wireless 
signalling.” LL. De Forrest. February 18th. (Complete). ¥ 

3,888. ‘‘Improved contact stud and fixing for use with surface contact 
of electric traction,’’ W. Gnirrirus and B.H. February 


3,914. “Automatic replaceable electric fuse.” J. Witson. February 19th. 

8,921. ‘*An improved method and apparatus for releasing automatic me- 
chanical devices and the like by coin freed wirelessly transmitted electric 
waves.” C.G. SmitH and T. Harrison. February 19th. (Complete.) 

8,939. “Improvements in-and relating to fixture studs for electrical con- 
duits.”" A.G. Brookes, (H. D, Betts and R. Mc. K. Thomas, United States.) 
February 19th. 

3,941. “Improvements in electric miner’s safety lamps.” J. P. REEs. 
February 19th. 

8,957.‘ Improvemer ts in and relating to electric fittings.” A..E. WoopyEr 
and E, W. Mayner. February 19th. 7 

8.986. “Improvements in and relating to electric telegraph apparatus.’ 
E. Vanzetti. (A. Levy, Italy.) February 19th. 

8,989. “Improvements in motors for electric vehicles,” C. DE KaNDo. 
February 19th. (Complete.) 

4,011. “Improvements in and relating to telephonic transmitters and 
receivers.” W.G. Heys. (E. Bardac, France.) february 20th. 


— “Improved terminal box and cut-out.’ L. W. Crosta. February 


4,039. “ Improvements in connection with electric batteries.” W. R. Gop- 
, DaRD. Febraary 20th. (Complete.) 


4,074. “Improvements in electric lamps.” J. Y. Jounson. (The Voltohm 
Elektrizitats Geselischaft Actien Gesellzchaft, Germany.) February 20th. 


4,076. in or relating to electro-magnets for dynamo-electric 
machinery.” H. A, Mavor and Mavor & Coutson, Ltp. February 20th. 


4,077.“ Improvements in the construction of armatures for alternating cur- 
rent electric motors.”” H. A. Mavor, W. F. Grarron and Mavor & Cov.son, 
Lip, February 20th. 

“Improvements in electro-magnetic safety cut-outs.” P. JENSEN. 
(Dr. G. Langbein & Co.,Germany.) February 20th. (Complete.) 

4,087. “An improved electric automatic fire alarm.” J, W Barser, 
February 20th. 

4,089. “An papeaved automatically cpérated electric block-signalling or 
brake-operating device for railways.” Dosrzanskt and J. Husckak. 
February 20th, « 

4,121. ‘Improvements in or connected with means for starting and ‘cutting 
out’ electromotors.” J.A.Saner. February 2ist. 


14,128. “Improvements in commutators.” H. Davis and G. Bayes. February 


4,126. ** Improvements in thermostats.” G. E. Wricut and D. R. 
February 2ist. (Complete.) 

4,145, “Improvements in electric lampholders and the like.” H. Hirst and 
T. H. Bacon, Febraary 2ist. : 


4,149. “Improvements in the manufacture of the active material of the 
_— of cells for the storage of electrical energy.’ C. H. Bryant and A, 
ATLING. February 2lst. 


4,168. “Improvements in the method of and means for obtaining uni- 
directional current from. a single — or polyphase alternating current 
source.” P.C, Hewitt. (Date applied for under Patents Act, 1901, October 
30th, sgn being date of application in United States.) February 2ist. (Com- 


4,171. “Im ements in or connected with means for introducing leads 
into exhausted bulb: or globes more especially ——, to converters for 
electric currents.” C, W. CrawLey. 


‘ebruary 21st. 


PUBLISHED SPECIFICATIONS, 1901. 


“Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, 


High Holborn, W.C., and at Li free, 
ig rn, iverpool, price, post 94, 


19,468. ‘‘New manufacture of carbon anodes.” A, von Welsbach and C, 
Freiherr. Dated September 30th. 1901. 
“Improvements in rheostats.” Wirt. Dated September 30th, 


19,509. “‘ Improvements in electric cables.” K.T, Bennett and J.T. Johans- 
son. Dated September 30th, 1901. : 

19,510. ‘ Improvements in electric cables.” K. T. Bennett and J. T. Johans- 
son. Dated September 30th, 1901. 

19,514. “Improvements in electro-magnetic apparatus gi vibratory or 
ceciliating motion.” E.‘Thomeon, Date October ist, 1901. 

19,515. ‘‘Improved means for actuating telephone exchange indicators,” 
E, Thomson. Batea October Ist, 1901, 

19,588. “Improvements in electric railways and tramways with motor-driven 
collectors in a closed conduit.” F.Kanecek. Dated October Ist, 1901. 

19,554. “Improvements in overhead electric fittings of electric railways and 
tramways.” P, T. J. Estler. Dated October Ist, 1901, 

19 686. ‘Improvements in electric arc rupturing devices.” 8, H. Short, 
Dated October 2nd, 1901, 

19,702. “Improvements in electric switches.” A. H. ‘Gibbings. Dated 
October 8rd, 1901, 

19,748. “Improvements relating to electric meters.” C. R. Loubery and 
C. P. Baudry. Dated October 3rd, 1901. 

19,760, ‘‘A new or improved method of controlling electric arc lamps,” 
F. M. Lewis. Dated October 3rd, 1901. 7 

19,778. ‘Improvements in and relating to water heaters,’ A. E. Greville, 
Dated October 8rd, 1901. et 

19,770. ‘*Improvements in electric demand indicators.” KE, Dubois, Dated 
October 3rd, 1901. 

19,811. ‘‘ Improvements in apparatus for testing the insulation of elec 
cables and the like.” E.A. Claremont. Dated October 4th, 1901. ; 


19,828. ‘* Improvements relating to the track construction of electric railways 


’ or tramways operated on the conduit system.” W. Chapman. Dated October 


4th, 1901. 

19,829. “ Improvements relating to the track construction of electric railways 

_s ees operated on the conduit system.” W. Chapman. Dated October 
. 
“ Improvementsin electric motors.” H.S. Hatfield. Dated October 

19,928. ‘An automatic device for controlling the power of motors of vehicles 
propelled e'ectrically.” W.E. Evans. (Ailgemeine Electricitits Gesellschaft.) 
Dated October 5th, 1901. 

19,978. ‘Improvements in brushes for dynamos and the like.” J, Mathews 
and W. Davies. Dated October 7tb,1901. - ° 

19,990. ‘Improvements in electric arc lamps.” C. M. Shafer and J. Voye, 
Dated October 7th» 1901. 
“Improvements in spark arrestors.” E. E. Jarvis. Dated October 

th, 1901. 

20,019. ‘‘ Improvements in or relating to machines for the manufacture of 
electric fuses for explosive charge holders.” H. Tirmann and H. Tirmann, 
Dated October 7th, 1901. . 

20,072. ‘*Improvements in electrical accumulators.” T, A. Edison. Dated 
October 8th, 1901. 

20,088. ‘‘Improvements in and relating to power transmitting mechanism 
chiefly designed for use in connection with the propulsion of vehicles.” B. J. 
Arnold. Dated October 8th, 1901. 

20,093. ‘‘ Automatic synchroniser for coupling alternating current electric 
machines.” J. Pearson and J. F, Williamson. Dated October 8th, 1901. 

20,101. in and relating to power transmitting mechanism, 
chiefly designed for use in connection with the propulsion of vehicles.” B. J. 
Arnold. Dated October &th, 1901, 

20,187. “ freeones in telegraphing and apparatus for that purpose.” 
H. Casevitz. Dated October 9th, 1901. 

20,198. “Improvements in the process of covering electric conductors or 
wires with insulating material or producing small tubings andin apparatus 
therefor.” G.E.Heyl-Dia. Dated October 9th, 1901. 

20,258. “Improvements in electrical measuring instruments.” JH. Reiniger 
and H. Lion (trading as Reiniger & Co.). Dated October 10th, 1901. 

20,283. ‘* Improvements in repeaters for wireless telegraphy.” E.G. Foresio. 
Dated October 10th, 1901. (Date applied for under Sec. 103 of Patents, &c., Act, 
March 13th.) 

20,294, ‘‘ Improveménts in track construction of conduit electric railways.” 
W. Chapman. Dated October 10th, 1901. 

20,864. “Improvements in plural f cut-outs for electric circuits.” 
J. Felsenstein. Dated October 11th, 1901 

20,384. ‘Variable pressure electric current transformer.” C. J. Ritzer. 
Dated October 11th, 1901, (Date applied for under Sec. 103 of Patents, &c., Act, 
1883, March 11th.) 

20,406. “Improvements in trolley heads for electrically-propelled vehicles.” 
E. Y. Walshe. Dated October 12th, 1901. 

20,428. “ Improvements in electrical transformers and the: like.” W. E. 
Burnand. Dated October 12th, 1901. 

20,455. ‘Improvements in and connected with electrical. signalling app 
ratus for railways.” R. Els. Dated October 12th, 1901. 

20,462. ‘* Improvements in electro-magnetic clutches.” H. A. Earle. Dated 
October 12th, 1901. 

20,463. ‘ A method of reversing machinery and apparatus for that purpose.” 
H. A. Earle, Dated October 12th, 1901. 

20,476, “‘ Improvements in or pertaining to electric incandescence lamps.” 
W. J. Phelps, Dated October 12th, 1901. : 

20,497. ‘Improvements in cable terminal boxes for electricity supply pur 
poses.” G. Wilkinson. Dated October 14th, 1901. . 

20,561. “An improved feeder of junction box for electric mains.” H. 
MoGillivray and G. Carr. Dated October 14th, 1901. 

22,612. ‘Improved electric switch and circuit-breaker.” Veritys, Ltd., and 
E. J. Selby. Dated October 15th, 1901. 

20,635. ‘‘Improvements in prism glass globes or shades,” O, A. Mygatt: 
Dated October 15th, 1301. 

20,651. “Improvements relating to electric arc lamps.” H. 0. Schmidt 
Dated October 15th, 1901. 

20,664. “Improvements in signal telegraphs.” E. Lavens and E, J, Lavent 
Dated October 15th, 1901" 

20,782- “Improvements in means for regulating electric currents, applicable 


for the lighting, heating and ventilating of railway trains and other structures.” 


M., Preston and J. Stone & Co, Dated October 16th, 1901. 
20,752. “Anew. or improved means of adjusting the-height of s nded 
ae ~ as electric lamps and the like.” H. Wilkinson. Dated October 
20,788. “Improved apparatus for trueing up commutators: of aynamos.” 


B, M. Drake and J, M, ham. Dated October 17th, 1901, 
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